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Abstract of WO030 1 8792 

A method of detecting a toxic substance by a biological procedvire. Namely, a toxic compound in a 
sample is detected by transforming cells by a vector containing a polynucleotide wherein a 
polynucleotide encoding a marker protein is ligated to the promoter of a specific yeast gene bringir 
test sample into contact with the transformed cells and then detecting the expression of mRNA enc 
the marker protein. 

A method of detecting a toxic substance by a biological procedure. Namely, a toxic compound in a 
sample is detected by transforming cells by a vector containing a polynucleotide wherein a 
polynucleotide encoding a marker protein is ligated to the promoter of a specific yeast gene; bringi 
the test sample into contact with the transformed cells; and then detecting the expression of mRNA 
encoding the marker protein. 

Data supplied from the esp@jcenet database - Worldwide 



Description of corresponding document: EP1426439 



FILED OF THE INVENTION 



[0001] This invention relates to biology-based processes for detecting toxic substances. It also relate 
polynucleotides, vectors, and cells as used for the processes. 
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BACkOROUND ART 



[0002] Environmental chemical fate search has been conducted every year for 24 years from 1 974 th 
1998 by Environment Agency, and revealed that about 40% of 775 chemical substances that have be 
searched so far are emitted into the environment. Chemical substances that are industrially produced 
present in Japan are estimated about 50,000, and the production scale and the kinds of chemical subs 
are increasing year by year. It is known that chemical substances that are accidentally produced by v 
treatment with chlorine and incineration pollute the environment. Although such facts allow us to pr 
that there are a large number of chemical substances that have been accumulated in the environment 
extremely difficult to search and examine individually the all chemical substances. 

[0003] Conventional bioassays (approaches to evaluate the harmful effects on biological materials o: 
basis of their responses) wherein inhibited growth and particular biological responses in individuals 
cells of fishes, daphnia and shellfish are used as indicators make it possible to determine the presenc 
absence of the toxicity of chemical substances in the environment, but neither possible to evaluate tl: 
characters nor origins of the toxicity. The evaluation methods based on the activity of nitrite-forminj 
bacteria or nitrate-forming bacteria (Japanese Patent Publication (kokai) No. 123705/ 1994, Japanese 
Patent Publication (kokai) No. 2000-206087) and the activity of iron bacteria have been proposed, ai 
devices such as Acute toxiciants monitor (Fuji Electric Corporate Research and Development, Ltd. J 
are marketed. In foreign countries, the devices for evaluation based on emission intensity of luminoi 
bacteria are commercially available (MICROTOX, azur, Co., USA; LUMIS, drlange, Co. Germany) 
However, those devices still involve conventional bioeissays, and never provide any detailed informs 
toxic chemical substances. 

[0004] In Japan, the risk control of chemical substances is reconsidered every time a chemical subst{ 
pollution is newly found, and official regulations and self-imposed regulations are combined to orga 
the system for risk control. However, any system has not been yet organized that could quickly respc 
the present complicated and diversified conditions including accidental productions and environmen 
emission of toxic chemical substance as typified by trihalomethane and dioxin. Animal experiments 
used in the method for evaluation of toxic substance of "Law Concerning Examination and Manufac 
etc. of Chemical Substances" are expensive and time-consuming, and are not accepted across the wo 
Although, as such, the control system has been continuously discussed, it has not been successfully 
accomplished because there is no way to dissolve the problem. Thus, a method for detect readily che 
substances occurring in the environment is desired. 



DISCLOSURE OF THE INVENTION 



[0005] The inventors of the present application found that a toxic substance activates the promoter o 
particular yeast gene to induce the transcription of mRNA from the polynucleotide encoding a marki 
protein operably linked to the promoter, and accomplished the present invention. 

[0006] Specifically, the invention of the present application relates, as the first embodiment, to a 
polynucleotide which comprises a polynucleotide sequence operably linked to a polynucleotide encc 
marker protein, wherein the polynucleotide sequence comprises a promoter from yeast genes that is 
selected from a group consisting of the following, or a promoter from a gene that is homologous to t* 
yeast genes and is derived from other species; YBR072W, YCR102C, YCR107W, YDL218W, YDI 
YDR453C, YDR533C, YFL014W, YFL056C, YFL057C, YGRl lOW, YJR155W, YKL071W, 
YKR076W, YLL060C, YLR460C, YMR090W, YNL331C, YNL332W, YNL335W, YOL150C, 
YOL165C, YPL171C, YPR167C, YBL048W, YBL064C, YBL107C, YBR008C, YBR173C, YBR2 
YBR296C, YDL021W, YFL022C, YFL024C, YFL061W, YGL121C, YGL158W, YGR043C, YHR 
YHRl 12C, YHR139C, YHR179W, YHR209W, YIR030C, YJROlOW, YJR048W, YKLOOIC, YKL 
YKR075C, YKR097W, YLL056C, YLR297W, YLR303W, YML087C, YMR096W, YNL274C, 
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YOL'151 W, VOR226C, YOR338W, YOR391C, YPL280W, YDR406W, YJL153C, YLR346C, 
YOR049C, YOR153W, YPL088W, YAL034C, YDL124W, YDL174C, YDR476C, YGL156W, 
YGR035C, YGR157W, YGR213C, YGR281W, YGR284C, YHL047C, YHR043C, YHR044C, 
YHR054C, YJR073C, YKL165C, YLR008C, YMR315W, YNL21 IC, YOL031C, YOLIOIC, YOR 
YAL005C, YAR031W, YBL005W-A, YBL022C, YBL041W, YBL049W, YBL075C, YBL078C, 
YBR062C, YBR169C, YBR294W, YCL020W, YCL035C, YCL043C, YCL050C, YCL057W, 
YCR012W, YCR013C, YCR060W, YDL007W, YDL027C, YDL097C, YDLl IOC, YDL126C, 
YDL169C, YDR070C, YDR155C, YDR158W, YDR204W, YDR210W, YDR214W, YDR258C, 
YDR313C, YDR368W, YDR435C, YER012W, YER037W, YER091C, YER103W, YFL044C, 
YFR003C, YFROlOW, YFR020W, YFR024C, YFR044C, YFR053C, YGL006W, YGL048C, YGD 
YGL141W, YGL157W, YGL163C, YGL180W, YGL184C, YGROlOW, YGR028W, YGR032W, 
YGR048W, YGR124W, YGR135W, YGR142W, YGR161C, YGR192C, YGR197C, YGR201C, 
YGR212W, YGR231C, YGR244C, YGR254W, YGR268C, YHL030W, YHR016C, YHR018C, 
YHR055C, YHR087W, YHR166C, YIL160C, YIR017C, YJL034W, YJL048C, YJL052W, YJL144 
YJL163C, YJR009C, YJR069C, YJR074W, YJR130C, YJR149W, YKL065C, YKL073W, YKLIO: 
YKL142W, YKL210W, YKL218C, YKROl IC, YKR018C, YKR046C, YKR049C, YLL024C, 
YLL026W, YLR027C, YLR080W, YLR107W, YLR121C, YLR132C, YLR133W, YLR155C, YLF 
YLR161W, YLR195C, YLR217W, YLR328W, YLR336C, YLR345W, YLR370C, YLR423C, 
YML004C, YML092C, YML128C, YML130C, YML131 W, YMR040W, YMRl 18C, YMR214W, 
YMR251W, YMR297W, YMR322C, YNL036W, YNL055C, YNL071W, YNL094W, YNL134C, 
YNL155W, YNL160W, YNL239W, YNL241C, YOL005C, YOR020C, YOR027W, YOR037W, 
YOR059C, YOR120W, YOR134W, YOR152C, YOR173W, YOR289W, YOR362C, YPL240C, 
YPR030W, YAL008W, YAL023C, YAL060W, YAL062W, YAR009C, YBLIOIC, YBR006W, 
YBR046C, YBR052C, YBR053C, YBR056W, YBR099C, YBR137W, YBR139W, YBR149W, 
YBR170C, YBR177C, YBR203W, YBR207W, YBR212W, YBR239C, YBR284W, YBR293W, 
YCL018W, YCL033C, YCL040W, YCL049C, YCR062W, YCR067C, YCR082W, YDLOlOW, 
YDL020C, YPL024C, YDL054C, YDL095W, YDLIOOC, YDLl 15C, YDL144C, YDL198C, YDL 
YDL245C, YDL246C, YDROOIC, YDR032C, YDR058C, YDR072C, YDR127W, YDR168W, 
YDR169C, YDR188W, YDR231C, YDR261C, YDR264C, YDR272W, YDR293C, YDR304C, 
YDR330W, YDR403W, YDR41 IC, YDR427W, YDR436W, YDR497C, YDR51 1 W, YDR516C, 
YDR519W, YDR545W, YEL012W, YEL030W, YER004W, YER009W, YER021W, YER035W, 
YER053C, YER079W, YER094C, YER096W, YER125W, YER158C, YER163C, YER175C, YER 
YER178W, YER185W, YFL006W, YFLOIOC, YFL016C, YFL029C, YFL030W, YFL031W, YFL( 
YFL038C, YFL041 W, YFR004W, YFR047C, YFR050C, YFR052W, YGLOl IC, YGL013C, YGL( 
YGL047W, YGL053W, YGL091C, YGL094C, YGL127C, YGL150C, YGL199C, YGL207W, 
YGL248W, YGR008C, YGR037C, YGR055W, YGRIOIW, YGR130C, YGR154C, YGR194C, 
YGR221C, YGR232W, YGR248W, YGR253C, YGR256W, YHL008C, YHR027C, YHR053C, 
YHR057C, YHRl 1 IW, YHR138C, YHR161C, YHR164C, YHR169W, YHR174W, YHR176W, 
YHR199C, YILOlOW, YIL034C, YIL041W, YIL045W, YIL087C, YIL107C, YIL142W, YIL155C 
YIR034C, YIR036C, YIR037W, YIR038C, YIR039C, YJLOOIW, YJL031C, YJL035C, YJL053W, 
YJL057C, YJL066C, YJL068C, YJL082W, YJL099W, YJL102W, YJL151C, YJL152W, YJL161^^ 
YJL164C, YJL171C, YJL172W, YJL210W, YJL219W, YJR008W, YJR045C, YJR046W, YJR106' 
YJRl 17W, YJR137C, YKL007W, YKL026C, YKL035W, YKL091C, YKL104C, YKLl 17W, 
YKL145W, YKL146W, YKL151C, YKL152C, YKL153W, YKL193C, YKL195W, YKL213C, 
YKL215C, YLL028W, YLL039C, YLL058W, YLR054C, YLR103C, YLR120C, YLR136C, YLRl 
YLR152C, YLR178C, YLR259C, YLR299W, YLR324W, YLR327C, YLR348C, YLR350W, YLR 
YLR362W, YLR387C, YLR429W, YML054C, YML070W, YMLIOOW, YMLl 17W, YML125C, 
YMR004W, YMR008C, YMR009W, YMR020W, YMR067C, YMR089C, YMR097C, YMR102C, 
YMR105C, YMR107W, YMR152W, YMR180C, YMR184W, YMR191W, YMR219W, YMR271( 
YMR275C, YMR295C, YMR314W, YMR316W, YNL006W, YNL007C, YNL012W, YNL044W, 
YNL045W, YNL074C, YNL092W, YNL093W, YNL104C, YNLl 15C, YNL156C, YNL231C, 
YNL234W, YNL237W, YNL281W, YNL305C, YNL333W, YNROlOW, YNR019W, YNR033W, 
YNR059W, YNR068C, YNR069C, YOL032W, YOL036W, YOL047C, YOL071W, YOL082W, 
YOL083W, YOLl 17W, YOLl 19C, YOL126C, YOL131W, YOL153C, YOL162W, YOL163W, 
YOL164W, YOR019W, YOR035C, YOR036W, YOR099W, YORl 17W, YOR124C, YOR130C, 
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Y0R'132W,'Y0R157C, YOR185C, YOR197W, YOR259C, YOR261C, YOR273C, YOR288C, 
YOR332W, YOR336W, YOR347C, YPL017C, YPL087W, YPL106C, YPL109C, YPL149W, YPL 
YPL196W, YPL206C, YPL222W, YPR023C, YPR024W, YPR026W, YPR067W, YPR103W, 
YPR108W, YPR151C, YAL012W, YBR029C, YBR222C, YCL009C, YCL027W, YCL064C, YCF 
YDL222C, YDR055W, YDR077W, YDR502C, YELOOIC, YEL042W, YER026C, YER106W, 
YGR136W, YGR138C, YHR137W, YHR142W, YIL023C, YIL153W, YJL073W, YJR004C, YJRC 
YKL039W, YKL086W, YKL163W, YKR091W, YLR109W, YLR194C, YLR250W, YMR095C, 
YMR189W, YNL106C, YNL169C, YNL322C, YOR181W, YOR198C, YOR208W, YOR247W, 
YPL089C, YAL038W, YAL053W, YBR023C, YBR214W, YBR295W, YCR048W, YDL072C, 
YDL204W, YDR085C, YDR098C, YDR259C, YDR380W, YDR388W, YDR391C, YDR432W, 
YDR481C, YDR510W, YER069W, YGL022W, YGL126W, YGL209W, YGL255W, YGR189C, 
YGR282C, YHL035C, YHR030C, YIL022W, YIL024C, YIL117C, YIL123W, YIL140W, YIL154« 
YJL088W, YJL108C, YJL149W, YJL159W, YJL186W, YJR148W, YKL096W, YLR180W, YLR2 
YLR300W, YLR307W, YLR378C, YLR391W, YMR094W, YMR104C, YMR276W, YMR296C, 
YNL190W, YNL208W, YNL300W, YNR064C, YOL013C, YOL058W, YOR248W, YOR355W, 
YPL052W, YPL163C, YPR079W, YAR028W, YBR146W, YBR183W, YCL038C, YCR071C, 
YDL008W, YDR019C, YDR031W, YDRl 15W, YDR486C, YER038C, YER130C, YFL054C, 
YGL136C, YGR146C, YGR207C, YHL040C, YIL167W, YJL020C, YKR039W, YLR031W, YLR 
YMR072W, YMR140W, YMR173W, YMR195W, YMR226C, YNL037C, YNR002C, YOL143C, 
YOR136W, YOR215C, YOR382W, YOR383C, YPL054W, YPL271W, YPR127W, YAL044C, 
YAL054C, YAROIOC, YAR027W, YAR071W, YBLOOIC, YBL043W, YBL057C, YBR014C, 
YBR024W, YBR035C, YBR068C, YBRl 1 IC, YBRl 16C, YBR147W, YBR168W, YBR246W, 
YBR273C, YCR004C, YCR021C, YCR037C, YCR088W, YDL022W, YDL128W, YDL238C, 
YDR003W, YDR009W, YDR033W, YDR084C, YDR104C, YDR270W, YDR315C, YDR340W, 
YDR357C, YDR358W, YDR396W, YDR405W, YDR410C, YDR434W, YDR482C, YDR487C, 
YDR520C, YDR534C, YDR539W, YELOl 1 W, YEL065W, YEL066W, YER039C, YER044C, 
YER067W, YER080W, YER107C, YFL020C, YFL028C, YFL043C, YFR015C, YGLOOIC, YGLO 
YGL068W, YGL073W, YGL104C, YGLl 13W, YGL154C, YGL167C, YGL229C, YGL242C, 
YGL249W, YGL253W, YGR052W, YGR060W, YGR065C, YGR106C, YGRl 1 IW, YGR220C, 
YGR257C, YHL023C, YHL048W, YHR004C, YHR037W, YHR071W, YHR092C, YHR190W, 
YIL007C, YIL033C, YIL070C, YIL088C, YILl 1 IW, YIR002C, YIR016W, YIR035C, YIR043C, 
YJL012C, YJL083W, YJL089W, YJLl 16C, YJL131C, YJL132W, YJL196C, YJR061W, YJR086V 
YJR142W, YJR161C, YKL008C, YKL013C, YKL041W, YKL067W, YKL138C, YKL139W, 
YKL150W, YKL175W, YKR006C, YKR014C, YKR070W, YLL023C, YLR023C, YLR093C, YLl 
YLR142W, YLR225C, YLR241 W, YLR251 W, YLR252W, YLR270W, YML030W, YMLl IOC, 
YMR021C, YMR027W, YMR148W, YMR181C, YMR262W, YMR272C, YMR298W, YNLOl IC, 
YNL130C, YNL214W, YNL259C, YOL129W, YOR042W, YOR052C, YOR137C, YOR149C, 
YOR165W, YOR270C, YOR285W, YOR367W, YPL018W, YPL156C, YPL186C, YPL203W, 
YPL216W, YPL255W, YPR006C, YPR073C, YPR098C, YBR050C, YBRl 45 W, YBR299W, 
YDR518W, YEL020C, YFL062W, YGL039W, YGL134W, YJL217W, YJR159W, YLR126C, 
YNL249C, YNL284C, YNL336W, YOL157C, YOR344C, YOR381W, YPL265W, YPR124W, 
YBR074W, YBR109C, YBR126C, YBR201 W, YCR005C, YDL248W, YDR041W, YDR105C, 
YDR268W, YDR452W, YEL075C, YER046W, YER050C, YER136W, YER159C, YGL250W, 
YGR019W, YGR042W, YGR053C, YGR066C, YGR247W, YGR255C, YGR295C, YHL044W, 
YHR145C, YIL058W, YIL065C, YIL083C, YIL098C, YIL172C, YJL030W, YJL185C, YJL213W, 
YJR029W, YJR099W, YJR122W, YJR125C, YKL190W, YKR020W, YLL025W, YLL051C, YLR 
YLR090W, YLRIOOW, YLR108C, YLR290C, YML068W, YMR051C, YMR139W, YMR178W, 
YMR193W, YNLOl 5W, YNL079C, YNL122C, YNL223W, YNL285W, YNL293W, YNR007C, 
YNR035C, YNR061C, YOL016C, YOL104C, YOR220W, YOR221C, YOR374W, YPL123C, YPF 
YPR107C, YPR147C, YBR093C, YBR196C, YEL041W, YEL047C, YER023W, YERl 19C, YFLO 
YGR209C, YIL124W, YKL187C, YLL055W, YMR318C, YOL152W, YAL007C, YBR067C, YBI 
YBR285W, YBR292C, YDL043C, YDL123W, YDL131W, YDL168W, YDL212W, YDR056C, 
YDR132C, YDR154C, YDR183W, YDR216W, YDR253C, YDR295C, YDR494W, YDR513W, 
YEL072W, YER045C, YER061C, YER181C, YFL052W, YFL058W, YFR030W, YGL089C, YGL 
YGLl 14W, YGL193C, YGL202W, YGL204C, YGL259W, YGR006W, YGR070W, YGR088W, 
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YHL'034C, tHL036W, YHR048W, YHR104W, YHR163W, YIL060W, YIL136W, YIR024C, YJL 
YJL045W, YJL060W, YJLIOIC, YJL155C, YJR085C, YJR109C, YJR156C, YKL070W, YKL161" 
YKL221W, YKR071C, YLL009C, YLL050C, YLR092W, YLR145W, YLR156W, YLR163C, 
YLR220W, YLR280C, YLR31 IC, YLR390W, YMLl 16W, YMR034C, YMR038C, YMR081C, 
YMR250W, YNL240C, YNL260C, YNL277W, YNR074C, YOL044W, YOL084W, YOL147C, 
YOL159C, YOR184W, YOR228C, YOR255W, YPL223C, YPR160W, YDL182W, YBR047W, 
YBR054W, YBR291C, YDR069C, YER124C, YER131W, YGR044C, YIL094C, YKR007W, YMl 
YNR050C, YOR007C, YAL015C, YBL065W, YBR105C, YBR182C, YBR186W, YBR244W, 
YBR272C, YCL069W, YDL025C, YDL059C, YDL085W, YDLl 13C, YDL244W, YDR018C, 
YDR054C, YDR202C, YDR223W, YDR350C, YDR353W, YDR374C, YDR512C, YEL052W, 
YEL070W, YER098W, YFR017C, YGL046W, YGL067W, YGL098W, YGLl 17W, YGL146C, 
YGL240W, YGROl 1 W, YGR067C, YGR133W, YGR153W, YGR223C, YHRl 16W, YHR124W, 
YIL097W, YIL168W, YJL103C, YJL221C, YJR036C, YJR095W, YKL085W, YKL133C, YKL16: 
YKL188C, YKL217W, YKR061W, YKR105C, YLL062C, YLR174W, YLR216C, YLR247C, 
YLR260W, YLR267W, YLR389C, YML007W, YMR041C, YMR177W, YMR253C, YNL009W, 
YNLl 17W, YNL128W, YNL183C, YNR073C, YOL133W, YOL158C, YOR133W, YOR225W, 
YOR227W, YPL161C, YPL166W, YPL202C, YPL224C, YPR015C, YPR086W, YPR201W, YAD 
YAL067C, YAR007C, YBL033C, YBL056W, YBL086C, YBR026C, YBR073W, YBRIOIC, YBR 
YBR123C, YBR213W, YBR269C, YBR280C, YCR036W, YDL132W, YDL149W, YDL200C, 
YDL234C, YDL242W, YDR099W, YDR177W, YDR256C, YDR392W, YDR394W, YDR531W, 
YEL071W, YER014W, YER042W, YER090W, YER184C, YFL059W, YFR042W, YFR046C, 
YFR049W, YGL026C, YGL058W, YGL185C, YGL227W, YGL252C, YGL254W, YGR089W, 
YGRl 12W, YGR134W, YGR276C, YHL019C, YHR012W, YHR017W, YHR028C, YHR106W, 
YHR109W, YHR156C, YIL036W, YIL046W, YIL143C, YIL152W, YIL159W, YIL164C, YJL071 
YJL094C, YJL154C, YJR056C, YJR072C, YJRl lOW, YJR139C, YKL025C, YKL034W, YKL064 
YKL171W, YKL196C, YKR012C, YKR068C, YKR069W, YLLOOIW, YLL057C, YLL061W, 
YLR064W, YLR070C, YLR099C, YLR144C, YLR157C, YLR160C, YLR164W, YLR364W, YLR 
YML032C, YML042W, YMLl 12W, YMLl 18W, YMRl 14C, YMRl 15W, YMR258C, YNL181W, 
YNL191W, YNL212W, YNL213C, YNL250W, YNL265C, YNL312W, YNR032W, YOL038W, 
YOL049W, YOL064C, YOR088W, YOR155C, YOR257W, YOR265W, YOR377W, YOR386W, 
YPL031C, YPL113C, YPL124W, YPL151C, YPL249C, YPL260W, YPL274W, YPR048W, YPRO' 
YPR093C, YPR125W, YPR158W, YPR168W, YPR169W, YPR174C, YPR180W, YPR193C, YPR 
YAL014C, YAL017W, YAL049C, YBL019W, YBL058W, YBROOIC, YBR013C, YBR018C, YBl 
YBR045C, YBR051W, YBR063C, YBR128C, YBR129C, YBR204C, YBR241C, YBR255W, YBf 
YCL044C, YCL055W, YCR014C, YCR019W, YCR024C, YCR105W, YDL065C, YDL089W, 
YDL143W, YDL173W, YDL193W, YDL197C, YDL206W, YDL230W, YDL233W, YDR040C, 
YDR071C, YDR078C, YDR109C, YDR140W, YDR194C, YDR212W, YDR221W, YDR257C, 
YDR271C, YDR287W, YDR294C, YDR316W, YDR329C, YDR338C, YDR369C, YDR421W, 
YDR425 W, YDR485C, YDR488C, YDR504C, YDR505C, YDR506C, YDR5 1 5 W, YEL005C, YEl 
YEL044W, YER017C, YER048C, YER052C, YER078C, YER089C, YER092W, YERIOOW, YER 
YER182W, YFL021W, YFL042C, YFR045W, YFR051C, YFR056C, YGL040C, YGL041C, YGL( 
YGL057C, YGL093W, YGL105W, YGL125W, YGL166W, YGL181W, YGL183C, YGL215W, 
YGL216W, YGL221C, YGL223C, YGR007W, YGR029W, YGR155W, YGR156W, YGR186W, 
YGR198W, YGR210C, YGR21 IW, YGR237C, YGR250C, YGR258C, YGR266W, YGR270W, 
YGR274C, YGR277C, YHL021C, YHL037C, YHL038C, YHR082C, YHR083W, YHR134W, 
YHR160C, YHR171W, YHRl SOW, YHR205W, YIL062C, YIL072W, YIL075C, YIL099W, YILH 
YIL165C, YIL170W, YIR009W, YIR018W, YIR031C, YIR032C, YJL032W, YJL049W, YJL128C 
YJL165C, YJR044C, YJR052W, YJR090C, YJR091C, YJR103W, YJR104C, YJR153W, YKL059( 
YKL079W, YKL090W, YKL094W, YKL192C, YKL209C, YKR052C, YKR102W, YKR106W, 
YLL054C, YLR025W, YLR097C, YLR200W, YLR226W, YLR248W, YLR266C, YLR392C, 
YLR427W, YML013W, YML029W, YML041C, YML051W, YML078W, YML079W, YML088W 
YML099C, YMR056C, YMR068W, YMR091C, YMRl IOC, YMR160W, YMR186W, YMR255W 
YNL005C, YNL026W, YNL039W, YNL063W, YNL064C, YNL077W, YNL083W, YNL147W, 
YNL176C, YNL194C, YNL253W, YNL257C, YNL261W, YNL264C, YNL276C, YNR006W, 
YNR034W, YNR047W, YNR051C, YNR071C, YOL065C, YOL067C, YOR005C, YOR008C, 



WO03018792 



Page 6 



YOR"022C, VOR023C, YOR058C, YOR069W, YOR087W, YOR138C, YOR229W, YOR256C, 
YOR267C, YPL005W, YPL020C, YPL022W, YPL105C, YPL147W, YPL150W, YPL152W, YPL: 
YPL168W, YPL180W, YPL188W, YPL194W, YPR025C, YPR047W, YPR049C, YPR066W, YPR 
YPR134W, YPR140W, YPR148C, YPR155C, YPR172W, YPR185W, YAL018C, YAR064W, 
YBR012C, YBR076W, YBR287W, YDR043C, YDR250C, YDR373W, YFR014C, YGL191W, 
YGR180C, YHR136C, YJL026W, YJL037W, YLR038C, YNL058C, YOR031W, YGR087C, YILl 
YHR008C, YIL129C, YGL256W, YJR030C, YMR077C, YBR264C, YPL177C, YKR040C, YGLO 
YDR128W, YGR139W, YBLIOIW-A, YOR253W, YOL026C, YDR278C, YHR095W, YCL042W 
YNL200C, YPL221W, YLR415C, YMR058W, YPR037C, YER072W, YML028W, YOR325W, 
YAL039C, YMRl 12C, YJR107W, YGL088W, YJR058C, YNL142W, YDR090C, YMR071C, YBl 
YGR293C, YML055W, YDL017W, YDL210W, YGL055W, YCL025C, YDR080W, YDL181W, 
YNR030W, YJL017W, YIL127C, YDR281C, YDR366C, YFR026C, YJL212C, YPL215W, YELO] 
YBR132C, YHL018W, YNL196C, YPL038W, YAR047C, YPL262W, YHL006C, YPL225W, 
YBR124W, YOR148C, YKR053C, YBL044W, YER029C, YLR360W, YCL056C, YCR007C, 
YGR239C, YNL256W, YPR146C, YLR377C, YKL097C, YBR066C, YLR338W, YDL229W, 
YBR253W, YJR027W, YKL198C, YBL030C, YBR031W, YBRl 18W, YBR162C, YBR221C, 
YCR024C-A, YCR106W, YDL046W, YDR012W, YDR133C, YDR134C, YDR276C, YDR342C, 
YDR343C, YEL027W, YEL034W, YGR038W, YGR243W, YGR279C, YHR094C, YHR105W, 
YHR175W, YHR181W, YIL056W, YIL162W, YJL059W, YJL097W, YJL158C, YJR105W, YKL( 
YKL056C, YKL097W-A, YKLIOOC, YKL141W, YKR066C, YLR134W, YLR258W, YLR339C, 
YML058W, YMR083W, YMR203W, YNL209W, YNL307C, YOL030W, YOR178C, YPL028W, 
YPR028W, YPRl 13W, YPR149W, YPR150W, YPR183W, YAL016W, YBL099W, YBLIOOC, 
YBROl IC, YBR096W, YBRIOOW, YBR127C, YBR283C, YBR286W, YCL008C, YCL058C, YCl 
YCR034W, YCR069W, YDL015C, YDL023C, YDL061C, YDL086W, YDR038C, YDR039C, 
YDR050C, YDR151C, YDR178W, YDR233C, YDR284C, YDR298C, YDR345C, YDR359C, 
YDR382W, YDR385W, YDR400W, YDR407C, YDR538W, YEL024W, YEL033W, YEL063C, 
YER057C, YER081 W, YER120W, YFLOl 1 W, YGL012W, YGL206C, YGR022C, YGR026W, 
YGR082W, YGR107W, YGR172C, YGR191W, YGR204W, YGR260W, YHL005C, YHL046C, 
YHR025W, YHR026W, YHR123W, YHR126C, YHR143W, YILOl IW, YIL015W, YIL018W, YIl 
YIR041W, YJL016W, YJL121C, YJL133W, YJL138C, YJL191W, YJR018W, YJR047C, YJR077< 
YJR119C, YJR121W, YJR123W, YJR143C, YJR145C, YKL060C, YKL147C, YKL148C, YKL15 
YKL164C, YKL169C, YKR033C, YLL041C, YLL064C, YLR041W, YLR044C, YLR056W, YLRi 
YLR081 W, YLR089C, YLRI IOC, YLR177W, YLR264W, YLR284C, YLR304C, YLR340W, YLI 
YLR372W, YLR388W, YML022W, YMR007W, YMI201 IW, YMR015C, YMR092C, YMRIOIC, 
YMR156C, YMR205C, YMR215W, YMR261C, YMR323W, YNL069C, YNL135C, YNL195C, 
YNR076W, YOL039W, YOL073C, YOL086C, YOL120C, YOL156W, YOL161C, YOR002W, 
YOR009W, YOROIOC, YOR085W, YOR108W, YOR128C, YOR129C, YOR142W, YOR161C, 
YOR176W, YOR230W, YOR298W, YPL004C, YPL036W, YPL048W, YPL057C, YPL059W, 
YPL061W, YPL135W, YPL179W, YPL218W, YPL220W, YPL246C, YPL272C, YPR063C, YPR( 
YPR181C, YBR290W, YCROIOC, YCR091W, YDL107W, YDL129W, YDR066C, YDR529C, 
YFL026W, YGL018C, YGL059W, YNL144C, YOR003W, YAL037W, YAR023C, YBR003W, 
YBR020W, YBR044C, YBR091C, YBR185C, YBR282W, YCR015C, YCR038C, YCR043C, YDI 
YDL146W, YDL220C, YDR057W, YDR123C, YDR125C, YDR222W, YDR225W, YDR277C, 
YDR286C, YDR347W, YDR408C, YDR438W, YDR479C, YDR483W, YEL039C, YEL057C, 
YEL073C, YER066W, YER076C, YER084W, YER121W, YER189W, YFL017C, YFL046W, 
YFR006W, YFR008W, YGLl 15W, YGL208W, YGL214W, YGL218W, YGR021W, YGR023W, 
YGR024C, YGR064W, YGR076C, YGR096W, YGR108W, YGR174C, YGR182C, YGR236C, 
YGR288W, YHL042W, YHR195W, YHR210C, YIL006W, YILOl 2W, YIL028W, YIL050W, YILi 
YIL089W, YIL102C, YILl 13W, YIL122W, YJLIOOW, YJL169W, YJL199C, YJR039W, YJR050'' 
YJRIOIW, YKL003C, YKL016C, YKL061W, YKL093W, YKL121W, YKL160W, YKL170W, 
YKL194C, YKR034W, YKR067W, YLR006C, YLR016C, YLR030W, YLR036C, YLRI 12W, 
YLR125W, YLR128W, YLR204W, YLR21 IC, YLR233C, YLR257W, YLR288C, YLR326W, 
YLR334C, YLR395C, YLR408C, YLR414C, YLR444C, YML050W, YML107C, YML120C, YMl 
YMR053C, YMR073C, YMR162C, YMR204C, YMR206W, YMR284W, YNLOlOW, YNL025C, 
YNL127W, YNL139C, YNL217W, YOLl 16W, YOLl 18C, YOR053W, YORIOOC, YOR103C, 
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Y0R'122C, VOR150W, YOR187W, YOR251C, YOR312C, YOR327C, YOR348C, YOR352W, 
YOR388C, YOR394W, YPLOOIW, YPL033C, YPL066W, YPL148C, YPL230W, YPL275W, YPL 
YPR005C, YPR014C, YPR192W, YPR194C, YBR005W, YER025W, YFL027C, YGL080W, YGL 
YHL028W, YHR185C, YIL076W, YJL166W, YLR046C, YMR035W, YMR238W, YMR252C, 
YNL192W, YNL202W, YOL108C, YOR385W, YPR165W, YAR033W, YBL038W, YBR009C, 
YBROlOW, YBR151W, YCL067C, YCR096C, YDL137W, YDL192W, YDR073W, YDR086C, 
YDR224C, YDR377W, YDR378C, YER015W, YGL187C, YHR162W, YJL167W, YJL216C, YKI 
YLR165C, YMR197C, YNL157W, YOL002C, YOL109W, YOR180C, YPLOlOW, YPL233W, 
YBR036C, YDR297W, YGR149W, YGR224W, YNL043C, YPL067C, YPL170W, YCR046C, 
YDR387C, YFL050C, YGL051W, YHR132C, YILl 12W, YJL141C, YKR098C, YLR052W, YLR^ 
YML129C, YNL203C, YNR014W, YOL043C, YOL096C, YPR184W, YAL028W, YAL055W, 
YAR062W, YBL095W, YBL102W, YBR122C, YBR157C, YBR161W, YBR251W, YBR298C, 
YCR039C, YCR083W, YDL018C, YDL067C, YDL078C, YDL091C, YDL215C, YDL216C, YDR 
YDR067C, YDR079W, YDR181C, YDR186C, YDR196C, YDR262W, YDR306C, YDR319C, 
YER188W, YGL004C, YGL035C, YGR036C, YGR062C, YGR120C, YGR131W, YGR141W, 
YGR167W, YGR287C, YHL024W, YHR080C, YHR097C, YIL077C, YJL046W, YJL070C, YJLO! 
YJLl 13W, YJL146W, YJL180C, YJR019C, YJR049C, YKR058W, YLL005C, YLR078C, YLR15 
YLR271W, YLR295C, YLR351C, YLR375W, YMR023C, YMR025W, YMR135C, YMR210W, 
YMR267W, YMR278W, YMR293C, YNL073W, YNR037C, YNR040W, YNR072W, YOR028C, 
YOR316C, YOR328W, YOR363C, YPL039W, YPL040C, YPL099C, YPL107W, YPL134C, YPLl 
YPL140C. 

[0007] The base sequences and the amino acid sequences of the yeast genes are disclosed in public 
databases such as MIPS in Germany: Munich Information Center for Protein Sequence, and SGD in 
Saccharomyces Genome Database, and are known via the internet. The sequences of promoters are e 
disclosed in a public database of SCPD: The Promoter Database of Saccharomyces cerevisiae. 

[0008] In addition to the promoters from yeast genes as described above, promoters from a gene thai 
homologous to the yeast genes and is derived from other species may be used in the invention. In thi 
context, "a gene that is homologous to the yeast genes" means a gene that comprises a base sequence 
. having a 50% or more, preferably 80% or more of the base sequences of yeast genes, wherein the ba 
sequence encodes a protein having the same functions as the proteins encoded by the yeast genes. 

[0009] A polynucleotide encoding a marker protein is operably linked to a polynucleotide of a prom 
from the gene as described above so as to provide a poljmucleotide construct. Processes to link a 
polynucleotide encoding a protein operably to a promoter is well known in the art. See, for example, 
Old, S. B. Primrose Principles of Gene Manipulation 5th Ed., BAIFUKAN CO., LTD, pp 138-165, j 
263,2000. 

[0010] Examples of mEirker proteins include GFP (Green Fluorescence Protein) (Heim, R., Cubitt, A 
and Tsien, R. Y. (1995) Nature 373, 663-664; Heim, R., Prasher DC. and Tsien, R. Y. (1994) Proc. 1 
Acad. Sci., 91, 12501-12504; Warg, S. and Hazerigg, T. (1994) Nature 639, 400-403; Youvan, D.C. 
Michel-Beyerle, M.E. (1996) Nature Biotechnology 14 1219-1220; Chalfie, M., Tu, Y., Euskirchen, 
Ward, W. W. and Prasher, D.C. (1994) Science 263, 802-805), beta -galactosidase (Canestro C, Alb: 
Escriva H, Gonzalez-Duarte R. Endogenous beta-galactosidase activity in amphioxus: a useful 
histochemical marker for the digestive system.Dev Genes Evol 2001 Mar 21 1(3): 154-6), luciferases 
Toxicol 2002 Jun;76(5-6):257-61, Estrogenic activity of UV filters determined by an in vitro reports 
assay and an in vivo transgenic zebrafish assay. Schrevirs R, Lanser P, Seinen W, Van Der Burg B.), 
acetyltransferase (J Recept Signal Transduct Res 2001 Feb;21(l):71-84, A simplified method for lar 
scale quantification of ranscriptional activity and its use in studies of steroids and steroid receptors, i 
S, Lu J, lyama K, Lo SC, Danielsen M.). 

[001 1] The present invention also relates to a vector that comprises a polynucleotide construct as de: 
above. 
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[00 li] A polynucleotide comprising a promoter sequence from yeast genes is obtained by preparing 
primer that transcribes a likely necessary portion on the basis of the base sequence of the yeast genes 
known in the public database, and amplifying the same by PGR using the genomic DNA of yeast as 
template. Furttier, a plasmid that is capable of replicating in an intended cell is selected, and a base 
sequence of a marker protein is introduced into the plasmid. The polynucleotide comprising a promc 
sequence as shown above is inserted upstream the marker gene to obtain an intended vector. 

[0013] The present invention also relates to a host cell that is transformed with the vector as describe 
above. It is natural to use preferably human cells as a host cell, and cells from other mammalian sucl 
mouse may be used. Also, cells from fishes, nematode or the like as used in bioassay so far may be i 
view of environmental toxic evaluation. Further, it is preferred to use microbiological cells since 
cultivation of them are easy. It is more preferred to use yeast cells because the present method is bas 
the use of genes from yeast cells, and because yeast is grown irrespective of variable environmental 
conditions such as salt concentration. Transformation of cells are well known. For example, see Kai; 
Michaelis S, Mitchell A: Lithium acetate yeast transformation, Methods in Yeast Genetics, A Cold S 
Harbor Laboratory Course Manual 1994 edition (Cold Spring Harbor Laboratory Press) pp. 133-1 34, 
The purpose may be attained without vector when the encoding region of the yeast gene is replaced ' 
polynucleotide sequence encoding a marker protein. The polynucleotide construct can be directly 
introduced into cells, and the method therefore is also well known. 

[0014] The invention also relates to a process for detecting a toxic compound in a test material, whic 
comprises: 

(1) contacting the test material to the transformed cells as described above, and 

(2) detecting the expression of mRNA encoding a marker protein. 

[001 5] The step to contact a test material to a cell comprises for example culturing the transformed c 
liquid at an appropriate condition for the cultivation of the cell, and adding the test material directly 
culture liquid. 

[0016] Then, the expression level of a marker protein or a mRNA encoding the protein is determine( 

[0017] The determination of the expression level of a marker protein may be conducted by destroyin 
cells, obtaining an extract containing the protein, and determining the level of marker protein in the i 
For example, when a marker protein is GFP, the fluorescence level in the protein extract is determin- 
with a spectrofluorometer. Also, even when the cells are not destroyed, it is possible to determine thi 
observation and image processing with fluorescence microscopes and laser microscopes, determinat: 
with flow cytometry, and detection with evanescent lights. 

[001 8] The level of an expressed mRNA may be detected by 1) northem blotting (OGATA Nobukui 
NOJIMA Hiroshi: Genetic Engineering Keywords Book, revised 2nd ed., Yodosha, co.jp, 2000, pp2 
301), 2) reverse transcription-PCR (RT-PCR) (NAKABEPPU Yusaku,et al.: Cell Technology, suppl 
series. Modified PCR Tips, Shujunsha Co.Ltd., 1999, pp25-43) and the Uke. 

[0019] Procedures of northem blotting comprises electrophoresing the RNA, transferring the pattern 
filter, and hybridizing it with a specific probe labeled with an isotope, thereby analyzing the presenc 
the amount of mRNA in the sample as well as the length of the same. RT-PCR is a procedure for del 
and quantitative determination of an intended RNA in a form of the amplified cDNA, which comprii 
forming cDNA fi"om the RNA by reverse-transcription with reverse transcriptase, and conducting P( 
using the cDNA as a starting material as well as specific primer sets and a thermostable DNA polym 

[0020] Toxic substances to be detected according to the present invention include, but are not limitei 
Na2As, CdC12, HgC12, PbC12, 4-nitroquinolin-N-oxide, 2,4,5-trichlorophenol, gamma - 
hexachlorocyclohexane, manganese ethylenebis(dithiocarbamate), 2,4,5,6-tetrachloro-l,3- 
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benzenedicarbonitrile, tetramethylthiuram disulfide, zinc N,N'-ethylenebis(dithiocarbamate), 8-meth 
vanillyl-6-nonenamide, gingerol, acrolein, dimethylsulfoxide, Roundup (trademark, herbicide) (N- 
(phosphomethyl) glycinate ammonium 41.0%, surfactant 59.0%), sodium dodecylbenzosulfonate, sc 
lauryl sulfate , 2,4-dichlorophenoxyacetic acid, potassium cyanide, benzo(a)pyrene, formaldehyde, 
bisphenol-A, 2,5-dichlorophenol, methylmercury chloride, p-nonylphenol, pentachlorophenol, nicke 
chloride, potassium bichromate , triphenyltin chloride, phenol, S-4-chlorobenzyl-N,N-diethylcarbani 
hexachlorophene, triclosan, and copper sulfate. 

[002 1 ] When the method as described above is conducted using two or more cells, both of which are 
transformed with a vector comprising a polynucleotide of a promoter fi-om different yeast genes ope: 
linked to a polynucleotide encoding a marker protein, then toxic substances can be fijrther examined 
example, as shown in the working examples hereinafter, YLL057C can be used as a yeast gene pron 
detect 2,4-dichlorophenoxyacetic acid, arsenious acid or a salt thereof, cadmium salt, and cyanide or 
thereof, and YLR303 W can be used as a yeast gene promoter to detect 2,4-dichlorophenoxyacetic ac 
arsenious acid or a salt thereof, cadmium salt, cyanide or a salt thereof, benzo(a)pyrene, formaldehyi 
manganese ethylenebis (dithiocarbamate), and a mercuric salt. Accordingly, when for example the 
expression of a marker protein is induced by using YLR303W as yeast gene, and not induced by 
YLL057C, then toxic substances are identified as benzo(a)pyrene, mercuric salt, manganese ethylen- 
(dithiocarbamate) or formaldehyde. When the expression of a marker protein is induced by using bo 
yeast genes, then toxic substances are identified as 2,4-dichlorophenoxyacetic acid, arsenious acid oi 
thereof, cadmium salt, or cyanide or a salt thereof. 

[0022] The following examples are presented for purpose of further illustration of the invention, and 
examples are not intended to be limiting the invention in any respect. 

EXAMPLES 



Example 1 

[0023] The following experiment was conducted to examine which yeast gene is usefiil for the detec 
a toxic substance. 

[0024] Yeast (Saccharomyces cerevisiae S288C (a SUC2mal mel gap2 CUPl)) were cultured at 25 
C on YPD medium (yeast extract 1%, polypepton 2%, glucose 2%). One of toxic chemical substanc< 
added to the cell at logarithmic growth phase, and the cell was further cultured for two hours. Cell w 
cultured without any chemical substance in the same condition, and was used as control. Concentrati 
the chemical substances were defined to inhibit the growth of the yeast but not lead to death. 
<tb><TABLE> Columns=3 
<tb> 

<tb>Head Col 1 to 2 AL=L: Chemical Substances 

<tb>Head Col 3 : Concentrations 

<tb>(l)<SEP>Na2As<SEP>0.3mM 

<tb>(2)<SEP>CdC12<SEP>0.3mM 

<tb>(3)<SEP>HgC12<SEP>0.7mM 

<tb>(4)<SEP>PbC12<SEP>2mM 

<tb>(5)<SEP>4-nitroquinolin-N-oxide<SEP>0.2 mu M 

<tb>(6)<SEP>2,4,5-trichlorophenol<SEP>16 mu M 

<tb>(7)<SEP> gamma -hexachlorocyclohexane<SEP>1.3mM 

<tb>(8)<SEP>manganese ethylenebis(dithiocarbamate)<SEP>2ppm 

<tb>(9)<SEP>2,4,5,6-tetrachloro-l,3- benzenedicarbonitrile<SEP>10 mu M 

<tb>(10)<SEP>Tetramethylthiuram disulfide<SEP>75 mu M 
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<tb>{l l)<SfiP>zinc N,N'-ethylenebis(dithiocarbamate)<SEP>2ppm 

<tb>(l 2)<SEP>8-methyl-N-vanillyl-6-nonenamide 0.82mM 

<tb>( 13)<SEP>gingerol<SEP>1.36mM 

<tb>( 1 4)<SEP>acrolein<SEP>0.20mM 

<tb>( 1 5)<SEP>dimethylsulfoxide<SEP> L4 1 M 

<tb>(16)<SEP>Roundup (trademark, herbicide) 

<1)> 

<SEP> 1500-fold dilution 

<tb>(l 7)<SEP>sodium dodecylbenzosulfonate<SEP>0.02% 

<tb>(18)<SEP>sodium lauryl sulfate<SEP>0.01% 

1) N- (phosphomethyl) glycinate ammonium41.0%, surfactant 59.0% 

<tb></TABLE> 

[0025] After the completion of cultivation, the culture was centrifuged to collect the cells. To the eel 
sodium acetate buffer (50mM sodium acetate, lOmM EDTA, 1% SDS) was added, and the mixture ^ 
shaken at 65 DEG C for five minutes, followed by returning to room temperature, and obtaining the 
supematant, which procedure was repeated two times. To the supernatant, 1/2 amount of a solution c 
phenol/chloroform was added, and the mixture was centrifuged to give a supematant, which was adc 
with an equal amount of chloroform, and the mixture was centrifuged to give a supematant. To the 
supematant, an equal amount of isopropanol containing 0.3 M sodium acetate was added, and the mi 
was allowed to stand at room temperature for 30 minutes, after which the mixture was centrifuged tc 
sediment of the whole RNAs. Seventy % ethanol was added to the sediment, and the mixture was ag 
centrifuged to give a sediment, which was then dried and dissolved in water. mRNA was isolated frc 
whole RNAs as followings. In view of the fact that a poly A chain is attached to the 3' terminus of nr 
a polynucleotide having a poly T structure which was immobilized on the surface of latex beads was 
to trap the mRNA, and then the mRNA was washed and eluted with spine column (Oligotex- 
dT30<Super>mRNA Purification Kit, Takara). Reverse transcription of the mRNA was conducted v 
reverse transcriptase (Super Script II Reverse Transcriptase; catalogue No. 18064-014, GibcoBRL) i 
fluorescence-labeled nucleotides to give cDNAs that were introduced with Cy3-dUTP or Cy5-dUTP 
during the reverse transcription. 

[0026] The labeled cDNAs were dissolved in TE buffer (lOmM Tris-HCl/lmM EDTA, pH8,0), and 
solution was dropped on the DNA chip containing the whole genes of yeast (DNA Chip Research In 
Japan) so that the cDNAs were hybridized on the DNA chip at 65 DEG C for over 1 2 hours. The 
fluoresces intensity of the DNA chip was read with a scanner, and the ratio relative to the fluorescen 
intensity resulting from the absence of chemical substance was estimated as the following, which is ; 
in Tables 1 to 9: 

The level of expressed mRNA in the presence of chemical substance DIVIDED The level of express 
mRNA in the absence of chemical substance 

In the Tables, "Intensity" indicated in the rightmost colunm is a value of the level of expressed mRN 
each gene in control cells as divided by the average level of the expressions of the whole genes. A g< 
which mRNA level is lower in control, and is higher in cases of addition of chemical substance, is 
especially useful in the detection of toxic substances. 
EMI26. 1 

EMI27.1 

EMI28.1 

EMI29.1 

EMI30.1 



EMI31.1 
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EMI32.1 

EMI33.1 

EMI34.1 

EMI35.1 

EMI36.1 

EMI37.1 

EMI38.1 

EMI39.1 

EMI40.1 

EMM 1.1 

EMI42. 1 

EMI43.1 

EMI44.1 

EMI45.1 

EMI46.1 

EMI47.1 

EMI48.1 

EMI49.1 

EMI50.1 

EMI51.1 

EMI52.1 

EMI53.1 

EMI54.1 

EMI55.1 

EMI56.1 

EMI57.1 

EMI58.1 
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EMI59.1 

EMI60.1 

EMI61.1 

EMI62.1 

EMI63.1 

EMI64.1 

EMI65.1 

EMI66.1 

EMI67.1 

EMI68.1 

EMI69.1 

EMI70. 1 

EMI71.1 

EMI72.1 

EMI73.1 

EMI74.1 

EMI75.1 

EMI76.1 

EMI77.1 

EMI78.1 

EMI79.1 

EMI80.1 

EMI81.1 

EMI82. 1 

EMI83.1 

EMI84.1 

EMI85.1 

EMI86. 1 
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EMI87.1 

EMI88.1 

EMI89.1 

EMI90. 1 

EMI91.1 

EMI92.1 

EMI93.1 

EMI94.1 

EMI95.1 

EMI96.1 

EMI97.1 

EMI98. 1 

EMI99. 1 

EMI 100.1 

EMIlOl.l 

EMU 02.1 

EMI103.1 

EMI104.1 

EMU 05.1 



[0027] The tables show that the expressed mRNA .of about 700 of 2400 unknown yeast genes was in 
by any one of chemical substances such as heavy metals, agricultural chemicals, surfactants (Table 1 
well as the expressed mRNA of 1 67 mitochondria-located genes (Table 2), 52 DNA repair genes (T{ 
161 energy genes (Table 4), 142 transport facilitation protein genes (Table 5), 90 stress protein gene 
(Table 6), 142 metabolism genes (Table 7), 60 detoxification genes (Table 8), and 507 genes belong 
other category (Table 9). Here, when the value of the following is 2 or more, then it is considered 
significant: 

The level of expressed mRNA in the presence of chemical substeince DIVIDED The level of express 
mRNA in the absence of chemical substance. 



[0028] The inventors of the present application understood that the induction of certain yeast genes 1 
toxic substances is caused by the activation of the promoters of the genes by the toxic substances. Tl 
the inventors prepared a vector that comprised a polynucleotide sequence comprising the promoter o 
yeast gene, which sequence is operably linked to a polynucleotide encoding a mzirker protein; and 
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transformed yeast cells with the vector. Such cells enable us to detect readily toxic substances by del 
the expressed marker proteins (hereinafter, such detection may be referred to as "promoter assay".)- ' 
working examples hereinafter illustrate the preparation of such vectors, transformation of yeast cells 
of said vectors, and the detection of toxic substances by use of the transformed cells. 

[0029] Promoter assay is a method for determining variations of the level of intracellular genes with 
destroying cells on the basis of the level of expressed marker genes instead of the expressed mRNA. 
gene selected to detect a chemical substance is expressed in the absence of chemical substances, and 
marker protein also occurs in the absence of chemical substances. In the method according to the pre 
invention, the behavior of yeast genes on the addition of test materials is determined on the basis of 1 
level of expressed marker protein so that the presence or the absence, and the kind of toxic chemical 
substances are predicted. Thus, it is desired that the production of marker proteins is lower in the abj 
of chemical substances, and the production of marker proteins is higher in the presence of chemical 
substances. Under the circumstance, yeast gene as used in promoter assay is selected, of which inten 
(level of expressed gene in control cells/average level of expressed whole genes) is preferably 1.5 or 
more preferably 1 or less, even more preferably 0.5 or less, and of which expression magnification 
(expressed mRNA in the presence of chemical substance/expressed mRNA in the absence of chemic 
substance) is preferably 3 or more, more preferably 1 0 or more, even more preferably 20 or more. 

Example 2 

[0030] Primers for PCR to amplify the polynucleotide comprising the promoter of yeast gene YKLO 
were prepared. Primers were designed using a primer design software, Oligo4.0-S, Sequericher I 
Mackintosh version. The base sequence of the upper primer was: 
EMI108.1 

whereas the base sequence of the lower primer was: 
EMI 108.2 

For PCR, yeast chromosome (Saccharomyces cerevisiae S288C, Cat.40802, Research Genetics, Inc. 
used as template, and the commercially available kit (KOD DNA Polymerase; Code KOD-101, Toy« 
was used as reagents. 

[0031] Type YEp shuttle vector pYES2 (pYES2, Cat no: V825-20, Invirtogen Corporation, USA), v 
can be replicated both in E.coli. and yeast was used as vector (R. W. Old, S. B. Primrose Principles < 
Gene Manipulation 5th Ed., BAIFUKAN CO., LTD, ppl38-165, pp.234-263, 2000). The portion of 
pQBI 63 (Cat no.54-0082, Wako Pure Chemical Industries, Ltd.) corresponding to a marker protein 
was used as the polynucleotide encoding GFP (SEQ ID No: 6). First, the GFP polynucleotide was in 
into the multiple cloning sites of pYES2 to give a vector. Thereafter, the GALl promoter of pYES2 
replaced with the polynucleotide comprising the promoter sequence of the intended yeast gene YKL 
(SEQ ID No: 1) to give an intended plasmid vector. Suitable restriction enzymes were selected, and 
insertion of the polynucleotide comprising GFP and the promoter sequence was conducted. 

[0032] Next, the yeast Saccharomyces cerevisiae W303 was transformed with the resultant plasmid 
according to the following procedures: 

1) Incubating the yeast Saccharomyces cerevisiae W303 in 200 ml of SD medium under shaking unt 
660 reaches 0.5; 

2) Suspending the collected cells in 5ml of TE-buffer; 

3) Adding 250 mu L of 2.5M lithium acetate; 

4) Dispending each 300 mu 1, adding 10 mu 1 of above plasmid vector thereto, then incubating the 
suspensions at 30 DEG C for 30 minutes; 

5) Adding 700 mu 1 of 50% PEG4000, and incubating the mixture under shaking at 30 DEG C for 6( 

minutes; 

6) Giving heat shock (42 DEG C, 5 minutes), and then inmiediately cooling the mixture; 
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7) Washing the mixture twice with IM sorbitol; and 

8) Seeding it on agar plates made of minimum essential medium. 

[0033] The transformations were confirmed on selective medium (SD medium (Yeast nitrogen base 
without amino acids (Difco 0919-15) + glucose + amino acids (adenine, histidine, tryptophan)). Col< 
that were grown on agar plate of selective medium were further checked for auxotrophy for amino a« 

[0034] The transformed yeast cells named SC-YKL071w-pQBI has been deposited as the Intematioi 
Deposition at National Institute of Advanced Industrial Science and Technology, International Paten 
Organism Depositary of Tsvikuba Central 6, 1-1-1 Higashi, Tsukuba, Ibaraki, Japan under Accessior 
PERM BP-8161 on August 19, 2002. 



Example 3 

[0035] Primers for PGR to amplify the polynucleotide comprising the promoter of yeast gene YCRl 
were prepared. Primers were designed using a primer design software, Oligo4.0-S, Sequencher I 
Mackintosh version. The base sequence of the upper primer was: 
EMU 10.1 

whereas the base sequence of the lower primer was: 
EMI 110.2 

For PGR, yeast chromosome (Saccharomyces cerevisiae S288G, Gat.40802, Research Genetics, Inc. 
used as template, and the commercially available kit (KOD DNA Polymerase; Code KOD-101, Toy< 
was used as reagents. 

[0036] Type YEp shuttle vector pYES2 (pYES2, Gat no: V825-20, Invirtogen Corporation, USA), v 
can be replicated both in E.coli. and yeast was used as vector (R. W. Old, S. B. Primrose Principles < 
Gene Manipulation 5th Ed., BAIFUKAN GO., LTD, ppl38-165, pp.234-263, 2000). The portion of 
pQBI 63 (Gat no.54-0082, Wako Pure Chemical Industries, Ltd.) corresponding to a marker protein 
was used as the polynucleotide encoding GFP (SEQ ID No: 6). First, the GFP polynucleotide was in 
into the multiple cloning sites of pYES2 to give a vector. Thereafter, the GALl promoter of pYES2 
replaced with the polynucleotide comprising the promoter sequence of the intended yeast gene YGR 
(SEQ ID No: 2) to give an intended plasmid vector. Suitable restriction enzymes were selected, and 
insertion of the polynucleotide comprising GFP and the promoter sequence was conducted. 

[0037] Next, the yeast Saccharomyces cerevisiae W303 was transformed with the resultant plasmid 
according to the following procedures; 

1) Incubating the yeast Saccharomyces cerevisiae W303 in 200 ml of SD medium under shaking unt 
660 reaches 0.5; 

2) Suspending the collected cells in 5ml of TE-buffer; 

3) Adding 250 mu L of 2.5M lithium acetate; 

4) Dispending each 300 mu 1, adding 10 mu 1 of above plasmid vector thereto, then incubating the 
suspensions at 30 DEG G for 30 minutes; 

5) Adding 700 mu 1 of 50% PEG4000, and incubating the mixture under shaking at 30 DEG G for 6( 
minutes; 

6) Giving heat shock (42 DEG C, 5 minutes), and then immediately cooling the mixture; 

7) Washing the mixture twice with IM sorbitol; and 

8) Seeding it on agar plates made of minimum essential medium. 



[0038] The transformations were confirmed on selective medium (SD medium (Yeast nitrogen base 
without amino acids (Difco 0919-15) + glucose + amino acids (adenine, histidine, tryptophan)). Gol< 
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that were grown on agar plate of selective medium were further checked for auxotrophy for amino a< 

[0039] The transformed yeast cells named SC-YCR102c-pQBI has been deposited as the Intemation 
Deposition at National Institute of Advanced Industrial Science and Technology, Intemational Paten 
Organism Depositary of Tsukuba Central 6, 1-1-1 Higashi, Tsukuba, Ibaraki, Japan under Accession 
PERM BP-8159 on August 19, 2002. 



Example 4 

[0040] Primers for PCR to amplify the polynucleotide comprising the promoter of yeast gene YOR3 
were prepared. Primers were designed using a primer design software, Oligo4.0-S, Sequencher I 
Mackintosh version. The base sequence of the upper primer was: 
EMU 12.1 

whereas the base sequence of the lower primer was: 
EMI112.2 

For PCR, yeast chromosome (Saccharomyces cerevisiae S288C, Cat.40802, Research Genetics, Inc. 
used as template, and the commercially available kit (KOD DNA Polymerase; Code KOD-101, Toy* 
was used as reagents. 

[0041] Type YEp shuttle vector pYES2 (pYES2, Cat no: V825-20, Invirtogen Corporation, USA), v 
can be replicated both in E. coli, and yeast was used as vector (R. W. Old, S. B, Primrose Principles 
Gene Manipulation 5th Ed., BAIFUKAN CO., LTD, pp 138-165, pp.234-263, 2000). The portion of 
pQBI 63 (Cat no. 54-0082, Wako Pure Chemical Industries, Ltd.) corresponding to a marker protein 
was used as the polynucleotide encoding GPP (SEQ ID No: 6). First, the GFP polynucleotide was in 
into the multiple cloning sites of pYES2 to give a vector. Thereafter, the GALl promoter of pYES2 
replaced with the polynucleotide comprising the promoter sequence of the intended yeast gene YOR 
(SEQ ID No: 3) to give an intended plasmid vector. Suitable restriction enzymes were selected, and 
insertion of the polynucleotide comprising GFP and the promoter sequence was conducted. 

[0042] Next, the yeast Saccharomyces cerevisiae W303 was transformed with the resultant plasmid 
according to the following procedures: 

1) Incubating the yeast Saccharomyces cerevisiae W303 in 200 ml of SD medium under shaking unt 
660 reaches 0.5; 

2) Suspending the collected cells in 5ml of TE-buffer; 

3) Adding 250 mu L of 2.5M lithium acetate; 

4) Dispending each 300 mu 1, adding 10 mu 1 of above plasmid vector thereto, then incubating the 
suspensions at 30 DEG C for 30 minutes; 

5) Adding 700 mu 1 of 50% PEG4000, and incubating the mixture under shaking at 30 DEG C for 6( 
minutes; 

6) Giving heat shock (42 DEG C, 5 minutes), and then immediately cooling the mixture; 

7) Washing the mixture twice with IM sorbitol; and 

8) Seeding it on agar plates made of minimum essential medium. 

[0043] The transformations were confirmed on selective medium (SD medium (Yeast nitrogen base 
without amino acids (Difco 0919-15) + glucose + amino acids (adenine, histidine, tryptophan)), Col< 
that were grown on agar plate of selective medium were further checked for auxotrophy for amino a- 

[0044] The transformed yeast cells named SC-YOR382W-pQBI has been deposited as the Intematic 
Deposition at National Institute of Advanced Industrial Science and Technology, Intemational Paten 
Organism Depositary of Tsukuba Central 6, 1-1-1 Higashi, Tsukuba, Ibaraki, Japan under Accessior 
PERM BP-8160 on August 19, 2002. 
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Example 5 

[0045] Primers for PGR to amplify the poljoiucleotide comprising the promoter of yeast gene YLLO: 
were prepared. Primers were designed using a primer design software, Oligo4.0-S, Sequencher I 
Mackintosh version. The base sequence of the upper primer was: 
EMU 14.1 

whereas the base sequence of the lower primer was: 
EMU 14.2 

For PGR, yeast chromosome (Saccharomyces cerevisiae S288G, Gat.40802, Research Genetics, Inc. 
used as template, and the commercially available kit (KOD DNA Polymerase; Code KOD-101, Toy 
was used as reagents. 

[0046] Type YEp shuttle vector pYES2 (pYES2, Gat no: V825-20, Invirtogen Corporation, USA), v 
can be replicated both in E.coli. and yeast was used as vector (R. W. Old, S. B. Primrose Principles ( 
Gene Manipulation 5th Ed., BAIFUKAN GO., LTD, pp 138-165, pp.234-263, 2000). The portion ol 
pQBI 63 (Gat no.54-0082, Wako Pure Chemical Industries, Ltd.) corresponding to a marker protein 
was used as the polynucleotide encoding GPP (SEQ ID No: 6). First, the GFP polynucleotide was in 
into the multiple cloning sites of pYES2 to give a vector. Thereafter, the GALl promoter of pYES2 
replaced with the polynucleotide comprising the promoter sequence of the intended yeast gene YLLi 
(SEQ ID No: 4) to give an intended plasmid vector. Suitable restriction enzymes were selected, and 
insertion of the polynucleotide comprising GFP and the promoter sequence was conducted. 

[0047] Next, the yeast Saccharomyces cerevisiae W303 was transformed with the resultant plasmid 
according to the following procedures: 

1) Incubating the yeast Saccharomyces cerevisiae W303 in 200 ml of SD medium under shaking unt 
660 reaches 0.5; 

2) Suspending the collected cells in 5ml of TE-buffer; 

3) Adding 250 mu L of 2.5M lithium acetate; 

4) Dispending each 300 mu 1, adding 10 mu 1 of above plasmid vector thereto, then incubating the 
suspensions at 30 DEG G for 30 minutes; 

5) Adding 700 mu 1 of 50% PEG4000, and incubating the mixture under shaking at 30 DEG G for 6( 

minutes; 

6) Giving heat shock (42 DEG G, 5 minutes), and then immediately cooling the mixture; 

7) Washing the mixture twice with IM sorbitol; and 

8) Seeding it on agar plates made of minimum essential medium. 

[0048] The transformations were confirmed on selective medium (SD medium (Yeast nitrogen base 
without amino acids (Difco 0919-15) + glucose + amino acids (adenine, histidine, tryptophan)). Goh 
that were grown on agar plate of selective medium were fiirther checked for auxotrophy for amino a« 

[0049] The transformed yeast cells named SC-YLL057G-pQBI was deposited at National Institute o 
Advanced Industrial Science and Technology, International Patent Organism Depositary of Tsukuba 
Gentral 6, 1-1-1 Higashi, Tsukuba, Ibaraki, Japan under Accession No. PERM P-18439 on July 27, \ 
and then transferred into the International Deposition under Budapest Treaty as PERM BP-8158 on . 
19, 2002. 



Example 6 
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[0050] Primers for PGR to amplify the polynucleotide comprising the promoter of yeast gene YLR3' 
were prepared. Primers were designed using a primer design software, Oligo4.0-S, Sequencher I 
Mackintosh version. The base sequence of the upper primer was: 
EMU 16.1 

whereas the base sequence of the lower primer was: 
EMI 116.2 

For PGR, yeast chromosome (Saccharomyces cerevisiae S288G, Gat.40802, Research Genetics, Inc. 
used as template, and the commercially available kit (KOD DNA Polymerase; Gode KOD-101, Toy 
was used as reagents. 

[0051] Type YEp shuttle vector pYES2 (pYES2, Gat no: V825-20, Invirtogen Gorporation, USA), m 
can be replicated both in E.coli. and yeast was used as vector (R. W. Old, S. B. Primrose Principles ( 
Gene Manipulation 5th Ed., BAIFUKAN GO., LTD, ppl38-165, pp.234-263, 2000). The portion of 
pQBI 63 (Gat no.54-0082, Wako Pure Ghemical Industries, Ltd.) corresponding to a marker protein 
was used as the polynucleotide encoding GFP (SEQ ID No: 6). First, the GFP polynucleotide was in 
into the multiple cloning sites of pYES2 to give a vector. Thereafter, the GALl promoter of pYES2 
replaced with the polynucleotide comprising the promoter sequence of the intended yeast gene YLR 
(SEQ ID No: 5) to give an intended plasmid vector. Suitable restriction enzymes were selected, and 
insertion of the polynucleotide comprising GFP and the promoter sequence was conducted. 

[0052] Next, the yeast Saccharomyces cerevisiae W303 was transformed with the resultant plasmid 
according to the following procedures: 

1) Incubating the yeast Saccharomyces cerevisiae W303 in 200 ml of SD medium xmder shaking xmt 
660 reaches 0.5; 

2) Suspending the collected cells in 5ml of TE-buffer; 

3) Adding 250 mu L of 2.5M lithium acetate; 

4) Dispending each 300 mu 1, adding 10 mu 1 of above plasmid vector thereto, then incubating the 
suspensions at 30 DEG G for 30 minutes; 

5) Adding 700 mu 1 of 50% PEG4000, and incubating the mixture under shaking at 30 DEG G for 6( 

minutes; 

6) Giving heat shock (42 DEG G, 5 minutes), and then immediately cooling the mixture; 

7) Washing the mixture twice with IM sorbitol; and 

8) Seeding it on agar plates made of minimum essential medium. 

[0053] The transformations were confirmed on selective medium (SD medium (Yeast nitrogen base 
without amino acids (Difco 0919-15) + glucose + amino acids (adenine, histidine, tryptophan)). Gol( 
that were grown on agar plate of selective medixmi were further checked for auxotrophy for amino a 

[0054] The transformed yeast cells named SG-YLR303W-pQBI was deposited at National Institute « 
Advanced Industrial Science and Technology, International Patent Organism Depositary of Tsukuba 
Gentral 6, 1-1-1 Higashi, Tsukuba, Ibaraki, Japan under Accession No. PERM P-18438 on July 27, - 
and then transferred into the International Deposition under Budapest Treaty as PERM BP-8157 on . 
19, 2002. 



Example 7 

[0055] The cells of SG-YKL071 W-pQBI as prepared in Example 2 were contacted to one of the foil 
compoimds. The yeast cells SG-YKL071W-pQBI were incubated at 25 DEG G in SD medium (Y ea* 
nitrogen base without amino acids (Difco 0919-15) + glucose + amino acids (adenine, histidine, 
tryptophan)). One of toxic chemical substances as shown below was added to the cells at logarithmic 
growth phase, and then the cells were further incubated for two hours. Gells were incubated without 
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chemical substance in the same condition, and was used as control. 

(1) benzo(a)pyrene, (2) bisphenol-A, (3) (2-ethylhexyl)phthalate, (4) 2,5-dichlorophenol, (5) 2,4- 
dichlorophenoxyacetic acid, (6) formaldehyde, (7) methylmercviry chloride, (8) 4-nitroquinolin-N-oj 
(9) p-nonylphenol, (10) pentachlorophenol, (11) sodium arsenite, (12) Tetramethylthiuram disulfide, 
tributyltin chloride, (14) 2,4,5-trichlorophenol, (15) Trp-P-2 (acetate), (16) paraquat, (17) cadmium 
chloride, (18) gamma -hexachlorocyclohexane, (19) malathon, (20) manganese ethylenebis 
(dithiocarbamate), (21) nickel (II) chloride, (22) potassium bichromate, (23) triphenyltin chloride, (2 
phenol, (25) S-4-Chlorobenzyl-N,N-diethylthiocarbamate, (26) hexachlorophene, (27) triclosan, (28 
mercury(II) chloride, (29) copper sulfate (II), (30) potassium cyanide, and (31) dimethylsulfoxide. 

[0056] After contacted, the yeast cells were washed once with physiological saline, and then immob: 
with a physiological saline containing 5% formalin, after which the fluorescence was determined by 
cytometry (EPICS XL: BECKMAN COULTER). Fluorometric range of the control was first define( 
When the number of the cells having a higher fluorescence than the control was under 1%, "-" was 
indicated as not showing any fluorescence, whereas when the number was between 1% and 2%, and 
more, then and "++" were indicated as showing a fluorescence, respectively. The results are sho^ 
Table 10. 

<tb><TABLE> Id=Table 10 Columns=4 
<tb> 

<tb>Head Col 1 to 2: Chemical substances 
<tb>Head Col 3 : Concentrations 
<tb>Head Col 4: Fluorescens 

<tb>(l )<SEP>benzo(a)pyrene<SEP>0.2 mM<SEP>- 
<tb>(2)<SEP>bisphenol-A<SEP>0.4 mM<SEP>- 
<tb>(3)<SEP>(2-ethylhexyl)phthalate<SEP>83.3 mM<SEP>- 
<tb>(4)<SEP>2,5-dichlorophenol<SEP>0.3 mM<SEP>- 
<tb>(5)<SEP>2,4-dichlorophenoxyacetic acid<SEP>0.3 mM<SEP>- 
<tb>(6)<SEP>formaldehyde<SEP>0.2 mM<SEP>- 
<tb>(7)<SEP>methylmercury chloride<SEP>0.2 mu M<SEP>- 
<tb>(8)<SEP>4-nitroquinolin-N-oxide<SEP>0.6 mu M<SEP>- 
<tb>(9)<SEP>p-nonylphenol<SEP>10 mu M<SEP>- 
<tb>(10)<SEP>pentachlorophenol<SEP>50 mu M<SEP>- 
<tb>(ll)<SEP>sodium arsenite<SEP>0.3 mM<SEP>- 
<tb>(12)<SEP>Tetramethylthiuram disulfide<SEP>20 mu M<SEP>+ 
<tb>(13)<SEP>tributyltin chloride<SEP>0.4 mu M<SEP>- 
<tb>(14)<SEP>2,4,5-trichlorophenol<SEP>30mM<SEP>- 
<tb>(15)<SEP>Trp-P-2 (acetate)<SEP>0.2 mM<SEP>- 
<tb>( 1 6)<SEP>paraquat<SEP>l 6.7 mM<SEP>- 
<tb>(17)<SEP>cadmium chloride<SEP>40 mu M<SEP>- 
<tb>( 1 8)<SEP> gamma -hexachlorocyclohexane<SEP>6.7 mM<SEP>- 
<tb>(19)<SEP>malathon<SEP>22.2 mM<SEP>- 

<tb>(20)<SEP>manganese ethylenebis (dithiocarbamate)<SEP>0.8 mM<SEP>- 
<tb>(21)<SEP>nickel (II) chloride<SEP>3.3 mM<SEP>- 
<tb>(22)<SEP>potassium bichromate<SEP>0.3 mM<SEP>- 
<tb>(23)<SEP>triphenyltin chloride<SEP>10 mu M<SEP>- 
<tb>(24)<SEP>phenol<SEP>5.6mM<SEP>- 

<tb>(25)<SEP>S-4-Chlorobenzyl-N,N-diethylthiocarbamate<SEP>0.7mM<SEP>- 
<tb>(26)<SEP>hexachlorophene<SEP>30 mu M<SEP>- 
<tb>(27)<SEP>triclosan<SEP>730 mu M<SEP>- 
<tb>(28)<SEP>mercury(II) chloride<SEP>50 mu M<SEP>- 
<tb>(29)<SEP>copper sulfate (II)<SEP>3.3 mM<SEP>- 
<tb>(30)<SEP>potassium cyanide<SEP>16.7 mM<SEP>- 
<tb>(3 l)<SEP>dimethylsulfoxide<SEP>3.7 %<SEP>- 
<tb></TABLE> 
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[0057] Table 10 shows that tetramethylthiuram disulfide induced the expression of GFP. 
Example 8 

[0058] The cells of SC-YCR102C-pQBI as prepared in Example 3 were contacted to one of the folk 
compoxmds. The yeast cells SC-YCR102C-pQBI were incubated at 25 DEG C in SD medium (Yeas 
nitrogen base without amino acids (Difco 0919-15) + glucose + amino acids (adenine, histidine, 
tryptophan)). One of toxic chemical substances as shown below was added to the cells at logarithmi( 
growth phase, and then the cells were further incubated for two hours. Cells were incubated without 
chemical substance in the same condition, and was used as control. 

(1) benzo(a)pyrene, (2) bisphenol-A, (3) (2-ethylhexyl)phthalate, (4) 2,5-dichlorophenol, (5) 2,4- 
dichlorophenoxyacetic acid, (6) formaldehyde, (7) methylmercury chloride, (8) 4-nitroquinolin-N-03 
(9) p-nonylphenol, (10) pentachlorophenol, (11) sodium arsenite, (12) Tetramethylthiuram disulfide, 
tributyltin chloride, (14) 2,4,5-trichlorophenol, (15) Trp-P-2 (acetate), (16) paraquat, (17) cadmium 
chloride, (18) ganmia -hexachlorocyclohexane, (19) malathon, (20) manganese ethylenebis 
(dithiocarbamate), (21) nickel (II) chloride, (22) potassium bichromate, (23) triphenyltin chloride, (2 
phenol, (25) S-4-Chlorobenzyl-N,N-diethylthiocarbamate, (26) hexachlorophene, (27) triclosan, (28 
mercury(II) chloride, (29) copper sulfate (II), (30) potassium cyanide, and (31) dimethylsulfoxide. 

[0059] After contacted, the yeast cells were washed once with physiological saline, and then immob: 
with a physiological saline containing 5% formalin, after which the fluorescence was determined by 
cytometry (EPICS XL: BECKMAN COULTER). Fluorometric range of the control was first define( 
When the number of the cells having a higher fluorescence than the control was under 1%, was 
indicated as not showing £iny fluorescence, whereas when the number was between 1 % and 2%, and 
more, then and "-H-" were indicated as showing a fluorescence, respectively. The results are sho^ 
Table 1 1 . 

<tb><TABLE> Id=Table 1 1 Colunins=4 

<tb> 

<tb>Head Col 1 to 2: Chemical substances 
<tb>Head Col 3: Concentrations 
<tb>Head Col 4: Fluorescence 
<tb>(l)<SEP>benzo(a)pyrene<SEP>0.2 mM<SEP>- 
<tb>(2)<SEP>bisphenol-A<SEP>0.4 mM<SEP>- 
<tb>(3)<SEP>(2-ethylhexyl)phthalate<SEP>83 .3 mM<SEP>- 
<tb>(4)<SEP>2,5-dichlorophenol<SEP>0.3 mM<SEP>- 
<tb>(5)<SEP>2,4-dichlorophenoxyacetic acid<SEP>0.3 mM<SEP>- 
<tb>(6)<SEP>formaldehyde<SEP>0.2 mM<SEP>- 
<tb>(7)<SEP>methylmercury chloride<SEP>0.2 mu M<SEP>- 
<tb>(8)<SEP>4-nitroquinolin-N-oxide<SEP>0.6 mu M<SEP>- 
<tb>(9)<SEP>p-nonylphenol<SEP>10 mu M<SEP>- 
<tb>(10)<SEP>pentachlorophenol<SEP>50 mu M<SEP>- 
<tb>(l l)<SEP>sodium arsenite<SEP>0.3 mM<SEP>'- 
<tb>(12)<SEP>Tetramethylthixiram disulfide<SEP>20 mu M<SEP>+ 
<tb>(13)<SEP>tributyltin chloride<SEP>0.4 mu M<SEP>- 
<tb>(14)<SEP>2,4,5-trichlorophenol<SEP>30mM<SEP>- 
<tb>(15)<SEP>Trp-P-2 (acetate)<SEP>0.2 mM<SEP>- 
<tb>(16)<SEP>paraquat<SEP>16.7 mM<SEP>- 
<tb>(l 7)<SEP>cadmium chloride<SEP>40 mu M<SEP>- 
<tb>(18)<SEP> gamma -hexachlorocyclohexane<SEP>6.7 mM<SEP>- 
<tb>(l 9)<SEP>malathon<SEP>22.2 mM<SEP>- 

<tb>(20)<SEP>manganese ethylenebis (dithiocarbamate)<SEP>0.8 mM<SEP>- 
<tb>(21)<SEP>nickel (II) chloride<SEP>3.3 mM<SEP>- 
<tb>(22)<SEP>potassium bichromate<SEP>0.3 mM<SEP>- 
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<tb>(23)<SEP>triphenyltin chloride<SEP>10 mu M<SEP>- 
<tb>(24)<SEP>phenol<SEP>5.6 mM<SEP>- 

<tb>(25)<SEP>S-4-Chlorobenzyl-N,N-diethylthiocarbamate<SEP>0.7n^ 
<tb>(26)<SEP>hexachlorophene<SEP>30 mu M<SEP>- 
<tb>(27)<SEP>triclosan<SEP>730 mu M<SEP>- 
<tb>(28)<SEP>mercury(II) chloride<SEP>50 mu M<SEP>- 
<tb>(29)<SEP>copper sulfate (II)<SEP>3.3 mM<SEP>- 
<tb>(30)<SEP>potassium cyanide<SEP>16.7 mM<SEP>- 
<tb>(3 1 )<SEP>dimethylsulfoxide<SEP>3.7 %<SEP>- 
<tb></TABLE> 

[0060] Table 1 1 shows that tetramethylthiuram disulfide induced the expression of GFP. 



Example 9 

[0061] The cells of SC-YOR382W-pQBI as prepared in Example 4 were contacted to one of the foil 
compounds. The yeast cells SC-YOR382W-pQBI were incubated at 25 DEG C in SD medium (Yea: 
nitrogen base without amino acids (Difco 0919-15) + glucose + amino acids (adenine, histidine, 
tryptophan)). One of toxic chemical substances as shown below was added to the cells at logarithmic 
growth phase, and then the cells were further incubated for two hours. Cells were incubated without 
chemical substance in the same condition, and was used as control. 

(1) benzo(a)pyrene, (2) bisphenol-A, (3) (2-ethylhexyl)phthalate, (4) 2,5-dichlorophenol, (5) 2,4- 
dichlorophenoxyacetic acid, (6) formaldehyde, (7) methylmercury chloride, (8) 4-nitroquinolin-N-o? 
(9) p-nonylphenol, (10) pentachlorophenol, (11) sodium arsenite, (12) Tetramethylthiuram disulfide, 
tributyltin chloride, ( 14) 2,4,5-trichlorophenol, (15) Trp-P-2 (acetate), (16) paraquat, (17) cadmium 
chloride , (18) gamma -hexachlorocyclohexane, (19) malathon, (20) manganese ethylenebis 
(dithiocarbamate), (21) nickel (II) chloride, (22) potassium bichromate, (23) triphenyltin chloride, (2 
phenol, (25) S-4-Chlorobenzyl-N,N-diethylthiocarbamate, (26) hexachlorophene, (27) triclosan, (28^ 
mercury(II) chloride, (29) copper sulfate (II), (30) potassium cyanide, and (31) dimethylsulfoxide. 

[0062] After contacted, the yeast cells were washed once with physiological saline, and then immob: 
with a physiological saline containing 5% formalin, after which the fluorescence was determined by 
cytometry (EPICS XL: BECKMAN COULTER), Fluorometric range of the control was first definec 
When the number of the cells having a higher fluorescence than the control was under 1%, was 
indicated as not showing any fluorescence, whereas when the number was between 1 % and 2%, and 
more, then and were indicated as showing a fluorescence, respectively. The results are sho^ 
Table 12. 

<tb><TABLE> Id=Table 1 2 Columns=4 

<tb> 

<tb>Head Col 1 to 2: Chemical sbstances 
<tb>Head Col 3 : Concentrations 
<tb>Head Col 4: Fluorescence 

<tb>( 1 )<SEP>benzo(a)pyrene<SEP>0.2 mM<SEP>- 
<tb>(2)<SEP>bisphenol-A<SEP>0.4 mM<SEP>- 
<tb>(3)<SEP>(2-ethylhexyl)phthalate<SEP>83 .3 mM<SEP>- 
<tb>(4)<SEP>2,5-dichlorophenol<SEP>0.3 mM<SEP>++ 
<tb>(5)<SEP>2,4-dichlorophenoxyacetic acid<SEP>0.3 mM<SEP>- 
<tb>(6)<SEP>formaldehyde<SEP>0.2 mM<SEP>- 
<tb>(7)<SEP>methylmercury chloride<SEP>0.2 mu M<SEP>- 
<tb>(8)<SEP>4-nitroquinolin-N-oxide<SEP>0.6 mu M<SEP>++ 
<tb>(9)<SEP>p-nonylphenol<SEP>10 mu M<SEP>h-+ 
<tb>(10)<SEP>pentachlorophenol<SEP>50 mu M<SEP>- 
<tb>(l l)<SEP>sodium arsenite<SEP>0.3 mM<SEP>- 
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I 1 

<tb>(12)<S^P>Tetramethylthiuram disulfide<SEP>20 mu M<SEP>- 
<tb>(13)<SEP>tributyltin chloride<SEP>0.4 mu M<SEP>- 
<tb>( 1 4)<SEP>2,4,5 -trichlorophenol<SEP>3 0 mM<SEP>++ 
<tb>(15)<SEP>Trp-P-2 (acetate)<SEP>0.2 mM<SEP>++ 
<tb>(16)<SEP>paraquat<SEP>16.7 mM<SEP>- 
<tb>( 17)<SEP>cadmivim chloride<SEP>40 mu M<SEP>- 
<tb>(18)<SEP> gamma -hexachlorocyclohexane<SEP>6.7 mM<SEP>- 
<tb>(l 9)<SEP>malathon<SEP>22.2 mM<SEP>++ 

<tb>(20)<SEP>manganese ethylenebis (dithiocarbamate)<SEP>0.8 mM<SEP>-H- 
<tb>(21)<SEP>nickel (II) chloride<SEP>3.3 mM<SEP>++ 
<tb>(22)<SEP>potassium bichromate<SEP>0.3 mM<SEP>++ 
<tb>(23)<SEP>triphenyltin chloride<SEP>10 mu M<SEP>- 
<tb>(24)<SEP>phenol<SEP>5.6 mM<SEP>+H- 

<tb>(25)<SEP>S-4-Chlorobenzyl-N,N-diethylthiocarbamate<SEP>0.7 mM<SEP>- 
<tb>(26)<SEP>hexachlorophene<SEP>30 mu M<SEP>- 
<tb>(27)<SEP>triclosan<SEP>730 mu M<SEP>- 
<tb>(28)<SEP>mercury(II) chloride<SEP>50 mu M<SEP>- 
<tb>(29)<SEP>copper sulfate (II)<SEP>3,3 mM<SEP>- 
<tb>(30)<SEP>potassium cyanide<SEP>16.7 mM<SEP>- 
<tb>(3 l)<SEP>dimethylsulfoxide<SEP>3.7 %<SEP>-H- 
<tb></TABLE> 

[0063] Table 12 shows that 2,4-dichlorophenoxyacetic acid, 4-nitroquinolin-N-oxide, p-nonylpheno! 
2,4,5-trichlorophenol, Trp-P-2 (acetate) , malathon, manganese ethylenebis(dithiocarbamate), nickel 
chloride, potassium bichromate, phenol, and dimethylsulfoxide induced the expression of GFP. 

Example 10 

[0064] The cells of SC-YLL057C-pQBI as prepared in Example 5 were contacted to one of the folio 
compounds: The yeast cells SC-YLL057C-pQBI were incubated at 25 DEG C in SD medium (Yeasi 
nitrogen base without amino acids (Difco 0919-15) + glucose + amino acids (adenine, histidine, 
tryptophan)). One of toxic chemical substances as shown below w£is added to the cells at logarithmic 
growth phase, and then the cells were further incubated for two hours. Cells were incubated without 
chemical substance in the same condition, and was used as control. 

(1) benzo(a)pyrene, (2) bisphenol-A, (3) (2-ethylhexyl)phthalate, (4) 2,5-dichlorophenol, (5) 2,4- 
dichlorophenoxyacetic acid, (6) formaldehyde, (7) methylmercury chloride, (8) 4-nitroquinolin-N-oj 
(9) p-nonylphenol, (10) pentachlorophenol, (11) sodium arsenite, (12) Tetramethylthiuram disulfide, 
tributyltin chloride, (14) 2,4,5-trichlorophenol, (15) Trp-P-2 (acetate), (16) paraquat, (17) cadmium 
chloride, (18) gamma -hexachlorocyclohexane, (19) malathon, (20) manganese ethylenebis 
(dithiocarbamate), (21) nickel (II) chloride, (22) potassiimi bichromate, (23) triphenyltin chloride, (2 
phenol, (25) S-4-Chlorobenzyl-N,N-diethylthiocarbamate, (26) hexachlorophene, (27) triclosan, (28 
mercury(II) chloride, (29) copper sulfate (II), (30) potassiimi cyanide, and (31) dimethylsulfoxide. 

[0065] After contacted, the yeast cells were washed once with physiological saline, and then immob 
with a physiological saline containing 5% formalin, after which the fluorescence was determined by 
cytometry (EPICS XL: BECKMAN COULTER). Fluorometric range of the control was first definec 
When the number of the cells having a higher fluorescence than the control was under 1%, was 
indicated as not showing £iny fluorescence, whereas when the number was between 1 % and 2%, and 
more, then and "-H-" were indicated as showing a fluorescence, respectively. The results are sho' 
Table 13. 

<tb><TABLE> Id=Table 1 3 Columns=4 
<tb> 

<tb>Head Col 1 to 2: Chemical substances 
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4 t 

<tb>Head Col 3 : Concentrations 
<tb>Head Col 4: Fluorescence 

<tb>(l )<SEP>benzo(a)pyrene<SEP>0.2 mM<SEP>- 
<tb>(2)<SEP>bisphenol-A<SEP>0.4niM<SEP>- 
<tb>(3)<SEP>(2-ethylhexyl)phthalate<SEP>83 .3 mM<SEP>- 
<tb>(4)<SEP>2,5-dichlorophenol<SEP>0.3 mM<SEP>- 
<tb>(5)<SEP>2,4-dichlorophenoxyacetic acid<SEP>0.3 mM<SEP>++ 
<tb>(6)<SEP>formaldehyde<SEP>0.2 mM<SEP>- 
<tb>(7)<SEP>methylmercury chloride<SEP>0,2 mu M<SEP>- 
<tb>(8)<SEP>4-nitroquinolin-N-oxide<SEP>0.6 mu M<SEP>- 
<tb>(9)<SEP>p-nonylphenol<SEP>10 mu M<SEP>- 
<tb>(10)<SEP>pentachlorophenol<SEP>50 mu M<SEP>- 
<tb>(l l)<SEP>sodium arsenite<SEP>0.3 mM<SEP>+-h 
<tb>(12)<SEP>Tetramethylthiuram disulfide<SEP>20 mu M<SEP>- 
<tb>(13)<SEP>tributyltin chloride<SEP>0.4 mu M<SEP>- 
<tb>( 1 4)<SEP>2,4,5-trichlorophenol<SEP>3 0 mM<SEP>- 
<tb>(15)<SEP>Trp-P-2 (acetate)<SEP>0.2 mM<SEP>- 
<tb>(l 6)<SEP>paraquat<SEP>l 6.7 mM<SEP>- 
<tb>(17)<SEP>cadmium chloride<SEP>40 mu M<SEP>-i-+ 
<tb>(18)<SEP> gamma -hexachlorocyclohexane<SEP>6.7 mM<SEP>- 
<tb>(19)<SEP>malathon<SEP>22.2 mM<SEP>- 

<tb>(20)<SEP>manganese ethylenebis (dithiocarbamate)<SEP>0.8 mM<SEP>- 
<tb>(21)<SEP>nickel (II) chloride<SEP>3.3 mM<SEP>- 
<tb>(22)<SEP>potassium bichromate<SEP>0.3 mM<SEP>- 
<tb>(23)<SEP>triphenyltin chloride<SEP>10 mu M<SEP>- 
<tb>(24)<SEP>phenol<SEP>5.6 mM<SEP>- 

<tb>(25)<SEP>S-4-Chlorobenzyl-N,N-diethylthiocarbamate<SEP>0.7mM<SEP>- 
<tb>(26)<SEP>hexachlorophene<SEP>30 mu M<SEP>- 
<tb><SEP>(27) triclosan<SEP>730 mu M<SEP>- 
<tb>(28)<SEP>mercury(II) chloride<SEP>50 mu M<SEP>- 
<tb>(29)<SEP>copper sulfate (II)<SEP>3.3 mM<SEP>- 
<tb>(30)<SEP>potassium cyanide<SEP>16.7 mM<SEP>++ 
<tb>(3 l)<SEP>dimethylsulfoxide<SEP>3.7 %<SEP>- 
<tb></TABLE> 

[0066] Table 13 shows that 2, 4-dichlorophenoxy acetic acid, sodium arsenite, cadmium chloride, anc 
potassium cyanide induced the expression of GFP, 

Example 1 1 

[0067] The cells of SC-YCR303W-pQBI as prepared in Example 6 were contacted to one of the foil 
compounds. The yeast cells SC-YCR303W-pQBI were incubated at 25 DEG C in SD medium (Yeai 
nitrogen base without amino acids (Difco 0919-15) + glucose + amino acids (adenine, histidine, 
tryptophan)). One of toxic chemical substances as shown below was added to the cells at logarithmic 
growth phase, and then the cells were further incubated for two hours. Cells were incubated without 
chemical substance in the same condition, and was used as control. 

(1) benzo(a)pyrene, (2) bisphenol-A, (3) (2-ethylhexyl)phthalate, (4) 2,5-dichlorophenol, (5) 2,4- 
dichlorophenoxyacetic acid, (6) formaldehyde, (7) methylmercury chloride, (8) 4-nitroquinolin-N-o3 
(9) p-nonylphenol, (10) pentachlorophenol, (11) sodium arsenite, (12) Tetramethylthiuram disulfide, 
tributyltin chloride, (14) 2,4,5-trichlorophenol, (15) Trp-P-2 (acetate), (16) paraquat, (17) cadmium 
chloride, (18) gamma -hexachlorocyclohexane, (19) malathon, (20) msmganese ethylenebis 
(dithiocarbamate), (21) nickel (II) chloride, (22) potassium bichromate, (23) triphenyltin chloride, (2 
phenol, (25) S-4-Chlorobenzyl-N,N-diethylthiocarbamate, (26) hexachlorophene, (27) triclosan, (28 
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mercury(II) chloride, (29) copper sxilfate (II), (30) potassium cyanide, and (31) dimethylsulfoxide. 

[0068] After contacted, the yeast cells were washed once with physiological saline, and then immob; 
with a physiological saline containing 5% formalin, after which the fluorescence was determined by 
cytometry (EPICS XL: BECKMAN COULTER). Fluorometric range of the control was first defina 
When the number of the cells having a higher fluorescence than the control was under 1 %, "-" was 
indicated as not showing any fluorescence, whereas when the nimiber was between 1% and 2%, and 
more, then "+" and "++" were indicated as showing a fluorescence, respectively. The results are sho' 
Table 14. 

<tb><TABLE> Id=Table 14 Columns=4 
<tb> 

<tb>Head Col 1 to 2: Chemical substances 
<tb>Head Col 3 : Concentrations 
<tb>Head Col 4: Fluorescence 

<tb>(l)<SEP>benzo(a)pyrene<SEP>0.2 mM<SEP>++ 
<tb>(2)<SEP>bisphenol-A<SEP>0.4mM<SEP>- 
<tb>(3)<SEP>(2-ethylhexyl)phthalate<SEP>83 .3 mM<SEP>- 
<tb>(4)<SEP>2,5-dichlorophenol<SEP>0.3 mM<SEP>- 
<tb>(5)<SEP>2,4-dichlorophenoxyacetic acid<SEP>0.3 mM<SEP>-H- 
<tb>(6)<SEP>formaldehyde<SEP>0.2mM<SEP>-H- 

<tb>(7)<SEP>methylmercury chloride<SEP>0.2 mu M<SEP>- 
<tb>(8)<SEP>4-nitroquinolin-N-oxide<SEP>0.6 mu M<SEP>- 
<tb>(9)<SEP>p-nonylphenol<SEP>10 mu M<SEP>- 
<tb>(10)<SEP>pentachlorophenol<SEP>50 mu M<SEP>- 
<tb>(l l)<SEP>sodium arsenite<SEP>0.3 mM<SEP>++ 
<tb>(12)<SEP>Tetramethylthiuram disulfide<SEP>20 mu M<SEP>- 
<tb>(13)<SEP>tributyltin chloride<SEP>0.4 mu M<SEP>- 
<tb>(l 4)<SEP>2,4,5-trichlorophenol<SEP>30 mM<SEP>- 
<tb>(15)<SEP>Trp-P-2 (acetate)<SEP>0.2 mM<SEP>- 
<tb>(l 6)<SEP>paraquat<SEP>l 6.7 mM<SEP>- 
<tb>(17)<SEP>cadmium chloride<SEP>40 mu M<SEP>++ 
<tb>(18)<SEP> ganmia -hexachlorocyclohexane<SEP>6.7 mM<SEP>- 
<tb>(l 9)<SEP>malathon<SEP>22.2 mM<SEP>- 

<tb>(20)<SEP>manganese ethylenebis (dithiocarbamate)<SEP>0.8 mM<SEP>+ 
<tb>(21)<SEP>nickel (II) chloride<SEP>3.3 mM<SEP>- 
<tb>(22)<SEP>potassium bichromate<SEP>0.3 mM<SEP>- 
<tb>(23)<SEP>triphenyltin chloride<SEP>10 mu M<SEP>- 
<tb>(24)<SEP>phenol<SEP>5.6 mM<SEP>- 

<tb>(25)<SEP>S-4-Chlorobenzyl-N,N-diethylthiocarbamate<SEP>0.7mM<SEP>- 
<tb>(26)<SEP>hexachlorophene<SEP>30 mu M<SEP>- 
<tb>(27)<SEP>triclosan<SEP>730 mu M<SEP>- 
<tb>(28)<SEP>mercury(II) chloride<SEP>50 mu M<SEP>-h- 
<tb>(29)<SEP>copper sulfate (II)<SEP>3.3 mM<SEP>- 
<tb>(30)<SEP>potassium cyanide<SEP>16.7 mM<SEP>-H- 
<tb>(31)<SEP>dimethylsulfoxide<SEP>3.7 %<SEP>- 
<tb></TABLE> 

[0069] Table 14 shows that benzo(a)pyrene, 2,4-dichlorophenoxyacetic acid, formaldehyde, sodium 
arsenite, cadmium chloride, manganese ethylenebis(dithiocarbamate), mercury(II) chloride, and poti 
cyeinide induced the expression of GFP. 
EMI 132.1 

EMI133.1 
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Claims of corresponding docvunent: EP1426439 



1 . A polynucleotide which comprises a polynucleotide sequence operably linked to a polynucleotide 
encoding a marker protein, wherein the polynucleotide sequence comprises a promoter from yeast g< 
that is selected from a group consisting of tiie following, or a promoter from a gene that is homologc 
the yeast genes and is derived from other species: 

YBR072W, YCR102C, YCR107W, YDL218W, YDL243C, YDR453C, YDR533C, YFL014W, 
YFL056C, YFL057C, YGRl lOW, YJR155W, YKL071W, YKR076W, YLL060C, YLR460C, 
YMR090W, YNL331C, YNL332W, YNL335W, YOL150C, YOL165C, YPL171C, YPR167C, 
YBL048W, YBL064C, YBL107C, YBR008C, YBR173C, YBR256C, YBR296C, YDL021W, YFL' 
YFL024C, YFL061 W, YGL121C, YGL158W, YGR043C, YHR029C, YHRl 12C, YHR139C, 
YHR179W, YHR209W, YIR030C, YJROlOW, YJR048W, YKLOOIC, YKL107W, YKR075C, 
YKR097W, YLL056C, YLR297W, YLR303W, YML087C, YMR096W, YNL274C, YOL151W, 
YOR226C, YOR338W, YOR391C, YPL280W, YDR406W, YJL153C, YLR346C, YOR049C, 
YOR153W, YPL088W, YAL034C, YDL124W, YDL174C, YDR476C, YGL156W, YGR035C, 
YGR157W, YGR213C, YGR281W, YGR284C, YHL047C, YHR043C, YHR044C, YHR054C, YJI 
YKL165C, YLR008C, YMR315W, YNL211C, YOL031C, YOLIOIC, YOR303W, YAL005C, 
YAR031W, YBL005W-A, YBL022C, YBL041W, YBL049W, YBL075C, YBL078C, YBR062C, 
YBR169C, YBR294W, YCL020W, YCL035C, YCL043C, YCL050C, YCL057W, YCR012W, 
YCR013C, YCR060W, YDL007W, YDL027C, YDL097C, YDLl IOC, YDL126C, YDL169C, YDP 
YDR155C, YDR158W, YDR204W, YDR210W, YDR214W, YDR258C, YDR313C, YDR368W, 
YDR435C, YER012W, YER037W, YER091C, YER103W, YFL044C, YFR003C, YFROlOW, YFR 
YFR024C, YFR044C, YFR053C, YGL006W, YGL048C, YGL062W, YGL141W, YGL157W, 
YGL163C, YGL180W, YGL184C, YGROlOW, YGR028W, YGR032W, YGR048W, YGR124W, 
YGR135W, YGR142W, YGR161C, YGR192C, YGR197C, YGR201C, YGR212W, YGR231C, 
YGR244C, YGR254W, YGR268C, YHL030W, YHR016C, YHR018C, YHR055C, YHR087W, 
YHR166C, YIL160C, YIR017C, YJL034W, YJL048C, YJL052W, YJL144W, YJL163C, YJR009C 
YJR069C, YJR074W, YJR130C, YJR149W, YKL065C, YKL073W, YKL103C, YKL142W, YKL^ 
YKL218C, YKROl IC, YKR018C, YKR046C, YKR049C, YLL024C, YLL026W, YLR027C, YLRt 
YLRlb7W, YLR121C, YLR132C, YLR133W, YLR155C, YLR158C, YLR161W, YLR195C, YLR 
YLR328W, YLR336C, YLR345W, YLR370C, YLR423C, YML004C, YML092C, YML128C, 
YML130C, YML131W, YMR040W, YMRl 18C, YMR214W, YMR251W, YMR297W, YMR322C 
YNL036W, YNL055C, YNL071W, YNL094W, YNL134C, YNL155W, YNL160W, YNL239W, 
YNL241C, YOL005C, YOR020C, YOR027W, YOR037W, YOR059C, YOR120W, YOR134W, 
YOR152C, YOR173W, YOR289W, YOR362C, YPL240C, YPR030W, YAL008W, YAL023C, 
YAL060W, YAL062W, YAR009C, YBLIOIC, YBR006W, YBR046C, YBR052C, YBR053C, 
YBR056W, YBR099C, YBR137W, YBR139W, YBR149W, YBR170C, YBR177C, YBR203W, 
YBR207W, YBR212W, YBR239C, YBR284W, YBR293W, YCL018W, YCL033C, YCL040W, 



WO030 18792 



Page 26 



YCL049C, YCR062W, YCR067C, YCR082W, YDLOlOW, YDL020C, YDL024C, YDL054C, 
YDL095W, YDLIOOC, YDLl 15C, YDL144C, YDL198C, YDL223C, YDL245C, YDL246C, YDR 
YDR032C, YDR058C, YDR072C, YDR127W, YDR168W, YDR169C, YDR188W, YDR231C, 
YDR261C, YDR264C, YDR272W, YDR293C, YDR304C. YDR330W, YDR403W, YDR41 IC, 
YDR427W, YDR436W, YDR497C, YDR51 IW, YDR516C, YDR519W, YDR545W, YEL012W, 
YEL030W, YER004W, YER009W, YER021W, YER035W, YER053C, YER079W, YER094C, 
YER096W, YER125W, YER158C, YER163C, YER175C, YER177W, YER178W, YER185W, 
YFL006W, YFLOIOC, YFL016C, YFL029C, YFL030W, YFL031W, YFL032W, YFL038C, YFLO' 
YFR004W, YFR047C, YFR050C, YFR052W, YGLOl IC, YGL013C, YGL037C, YGL047W, YGL 
YGL091C, YGL094C, YGL127C, YGL150C, YGL199C, YGL207W, YGL248W, YGR008C, YGI 
YGR055W, YGRIOIW, YGR130C, YGR154C, YGR194C, YGR221C, YGR232W, YGR248W, 
YGR253C, YGR256W, YHL008C, YHR027C, YHR053C, YHR057C, YHRl 1 IW, YHR138C, 
YHR161C, YHR164C, YHR169W, YHR174W, YHR176W, YHR199C, YILOlOW, YIL034C, YIL 
YIL045W, YIL087C, YIL107C, YIL142W, YIL155C, YIR034C, YIR036C, YIR037W, YIR038C, 
YIR039C, YJLOOIW, YJL031C, YJL035C, YJL053W, YJL057C, YJL066C, YJL068C, YJL082W, 
YJL099W, YJL102W, YJL151C, YJL152W, YJL161W, YJL164C, YJL171C, YJL172W, YJL210\ 
YJL219W, YJR008W, YJR045C, YJR046W, YJR106W, YJR117W, YJR137C, YKL007W, YKLO: 
YKL035W, YKL091C, YKL104C, YKLl 17W, YKL145W, YKL146W, YKL151C, YKL152C, 
YKL153W, YKL193C, YKL195W, YKL213C, YKL215C, YLL028W, YLL039C, YLL058W, YLI 
YLR103C, YLR120C, YLR136C, YLR149C, YLR152C, YLR178C, YLR259C, YLR299W, YLR3 
YLR327C, YLR348C, YLR350W, YLR356W, YLR362W, YLR387C, YLR429W, YML054C, 
YML070W, YMLIOOW, YMLl 17W, YML125C, YMR004W, YMR008C, YMR009W, YMR020V 
YMR067C, YMR089C, YMR097C, YMR102C, YMR105C, YMR107W, YMR152W, YMR180C, 
YMR184W, YMR191W, YMR219W, YMR271C, YMR275C, YMR295C, YMR314W, YMR316V 
YNL006W, YNL007C, YNL012W, YNL044W, YNL045W, YNL074C, YNL092W, YNL093W, 
YNL104C, YNLl 15C, YNL156C, YNL231C, YNL234W, YNL237W, YNL281W, YNL305C, 
YNL333W, YNROlOW, YNR019W, YNR033W, YNR059W, YNR068C, YNR069C, YOL032W, 
YOL036W, YOL047C, YOL071W, YOL082W, YOL083W, YOLl 17W, YOLl 19C, YOL126C, 
YOL131W, YOL153C, YOL162W, YOL163W, YOL164W, YOR019W, YOR035C, YOR036W, 
YOR099W, YORl 17W, YOR124C, YOR130C, YOR132W, YOR157C, YOR185C, YOR197W, 
YOR259C, YOR261C, YOR273C, YOR288C, YOR332W, YOR336W, YOR347C, YPL017C, 
YPL087W, YPL106C, YPL109C, YPL149W, YPL154C, YPL196W, YPL206C, YPL222W, YPRO: 
YPR024W, YPR026W, YPR067W, YPR103W, YPR108W, YPR151C, YAL012W, YBR029C, 
YBR222C, YCL009C, YCL027W, YCL064C, YCR098C, YDL222C, YDR055W, YDR077W, 
YDR502C, YELOOIC, YEL042W, YER026C, YER106W, YGR136W, YGR138C, YHR137W, 
YHR142W, YIL023C, YIL153W, YJL073W, YJR004C, YJR054W, YKL039W, YKL086W, YKLl 
YKR091W, YLR109W, YLR194C, YLR250W, YMR095C, YMR189W, YNL106C, YNL169C, 
YNL322C, YOR181W, YOR198C, YOR208W, YOR247W, YPL089C, YAL038W, YAL053W, 
YBR023C, YBR214W, YBR295W, YCR048W, YDL072C, YDL204W, YDR085C, YDR098C, 
YDR259C, YDR380W, YDR388W, YDR391C, YDR432W, YDR481C, YDR510W, YER069W, 
YGL022W, YGL126W, YGL209W, YGL255W, YGR189C, YGR282C, YHL035C, YHR030C, 
YIL022W, YIL024C, YILl 17C, YIL123W, YIL140W, YIL154C, YJL088W, YJL108C, YJL149W 
YJL159W, YJL186W, YJR148W, YKL096W, YLR180W, YLR273C, YLR300W, YLR307W, YLI 
YLR391W, YMR094W, YMR104C, YMR276W, YMR296C, YNL190W, YNL208W, YNL300W, 
YNR064C, YOL013C, YOL058W, YOR248W, YOR355W, YPL052W, YPL163C, YPR079W, 
YAR028W, YBR146W, YBR183W, YCL038C, YCR071C, YDL008W, YDR019C, YDR031W, 
YDRl 15W, YDR486C, YER038C, YER130C, YFL054C, YGL136C, YGR146C, YGR207C, YHD 
YIL167W, YJL020C, YKR039W, YLR031W, YLR205C, YMR072W, YMR140W, YMR173W, 
YMR195W, YMR226C, YNL037C, YNR002C, YOL143C, YOR136W, YOR215C, YOR382W, 
YOR383C, YPL054W, YPL271W, YPR127W, YAL044C, YAL054C, YAROIOC, YAR027W, 
YAR071W, YBLOOIC, YBL043W, YBL057C, YBR014C, YBR024W, YBR035C, YBR068C, YBl 
YBRl 16C, YBR147W, YBR168W, YBR246W, YBR273C, YCR004C, YCR021C, YCR037C, 
YCR088W, YDL022W, YDL128W, YDL238C, YDR003W, YDR009W, YDR033W, YDR084C, 
YDR104C, YDR270W, YDR315C, YDR340W, YDR357C, YDR358W, YDR396W, YDR405W, 
YDR410C, YDR434W, YDR482C, YDR487C, YDR520C, YDR534C, YDR539W, YELOl 1 W, 
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YELOaSW, YEL066W, YER039C, YER044C, YER067W, YER080W, YER107C, YFL020C, YFL 
YFL043C, YFR015C, YGLOOIC, YGL008C, YGL068W, YGL073W, YGL104C, YGLl 13W, YGI 
YGL167C, YGL229C, YGL242C, YGL249W, YGL253W, YGR052W, YGR060W, YGR065C, 
YGR106C, YGRl 1 1 W, YGR220C, YGR257C, YHL023C, YHL048W, YHR004C, YHR037W, 
YHR071W, YHR092C, YHR190W, YIL007C, YIL033C, YIL070C, YIL088C, YILl IIW, YIR002' 
YIR016W, YIR035C, YIR043C, YJL012C, YJL083W, YJL089W, YJLl 16C, YJL131C, YJL132W 
YJL196C, YJR061W, YJR086W, YJR142W, YJR161C, YKL008C, YKL013C, YKL041W, YKLO( 
YKL138C, YKL139W, YKL150W, YKL175W, YKR006C, YKR014C, YKR070W, YLL023C, 
YLR023C, YLR093C, YLRl 18C, YLR142W, YLR225C, YLR241 W, YLR251W, YLR252W, 
YLR270W, YML030W, YMLl IOC, YMR021C, YMR027W, YMR148W, YMR181C, YMR262W. 
YMR272C, YMR298W, YNLOl IC, YNL130C, YNL214W, YNL259C, YOL129W, YOR042W, 
YOR052C, YOR137C, YOR149C, YOR165W, YOR270C, YOR285W, YOR367W, YPL018W, 
YPL156C, YPL186C, YPL203W, YPL216W, YPL255W, YPR006C, YPR073C, YPR098C, YBRO; 
YBR145W, YBR299W, YDR518W, YEL020C, YFL062W, YGL039W, YGL134W, YJL217W, 
YJR159W, YLR126C, YNL249C, YNL284C, YNL336W, YOL157C, YOR344C, YOR381W, YPL 
YPR124W, YBR074W, YBR109C, YBR126C, YBR201W, YCR005C, YDL248W, YDR041W, 
YDR105C, YDR268W, YDR452W, YEL075C, YER046W, YER050C, YER136W, YER159C, 
YGL250W, YGR019W, YGR042W, YGR053C, YGR066C, YGR247W, YGR255C, YGR295C, 
YHL044W, YHR145C, YIL058W, YIL065C, YIL083C, YIL098C, YIL172C, YJL030W, YJL185C 
YJL213W, YJR029W, YJR099W, YJR122W, YJR125C, YKL190W, YKR020W, YLL025W, YLL 
YLR043C, YLR090W, YLRIOOW, YLR108C, YLR290C, YML068W, YMR051C, YMR139W, 
YMR178W, YMR193W, YNLOl 5W, YNL079C, YNL122C, YNL223W, YNL285W, YNL293W, 
YNR007C, YNR035C, YNR061C, YOL016C, YOL104C, YOR220W, YOR221C, YOR374W, YP) 
YPR077C, YPR107C, YPR147C, YBR093C, YBR196C, YEL041W, YEL047C, YER023W, YERl 
YFL055W, YGR209C, YIL124W, YKL187C, YLL055W, YMR318C, YOL152W, YAL007C, YBl 
YBRl 15C, YBR285W, YBR292C, YDL043C, YDL123W, YDL131W, YDL168W, YDL212W, 
YDR056C, YDR132C, YDR154C, YDR183W, YDR216W, YDR253C, YDR295C, YDR494W, 
YDR513W, YEL072W, YER045C, YER061C, YER181C, YFL052W, YFL058W, YFR030W, YG] 
YGL096W, YGLl 14W, YGLl 93 C, YGL202W, YGL204C, YGL259W, YGR006W, YGR070W, 
YGR088W, YHL034C, YHL036W, YHR048W, YHR104W, YHR163W, YIL060W, YIL136W, 
YIR024C, YJL036W, YJL045W, YJL060W, YJLIOIC, YJL155C, YJR085C, YJR109C, YJR156C 
YKL070W, YKL161C, YKL221W, YKR071C, YLL009C, YLL050C, YLR092W, YLR145W, 
YLR156W, YLR163C, YLR220W, YLR280C, YLR311C, YLR390W, YMLl 16W, YMR034C, 
YMR038C, YMR081C, YMR250W, YNL240C, YNL260C, YNL277W, YNR074C, YOL044W, 
YOL084W, YOL147C, YOL159C, YOR184W, YOR228C, YOR255W, YPL223C, YPR160W, 
YDL182W, YBR047W, YBR054W, YBR291C, YDR069C, YER124C, YER131W, YGR044C, YI] 
YKR007W, YMR240C, YNR050C, YOR007C, YAL015C, YBL065W, YBR105C, YBR182C, 
YBR186W, YBR244W, YBR272C, YCL069W, YDL025C, YDL059C, YDL085W, YDLl 13C, 
YDL244W, YDR018C, YDR054C, YDR202C, YDR223W, YDR350C, YDR353W, YDR374C, 
YDR512C, YEL052W, YEL070W, YER098W, YFR017C, YGL046W, YGL067W, YGL098W, 
YGLl 17W, YGL146C, YGL240W, YGROl IW, YGR067C, YGR133W, YGR153W, YGR223C, 
YHRl 16W, YHR124W, YIL097W, YIL168W, YJL103C, YJL221C, YJR036C, YJR095W, YKLOJ 
YKL133C, YKL162C, YKL188C, YKL217W, YKR061W, YKR105C, YLL062C, YLR174W, YLl 
YLR247C, YLR260W, YLR267W, YLR389C, YML007W, YMR041C, YMR177W, YMR253C, 
YNL009W, YNLl 17W, YNL128W, YNL183C, YNR073C, YOL133W, YOL158C, YOR133W, 
YOR225W, YOR227W, YPL161C, YPL166W, YPL202C, YPL224C, YPR015C, YPR086W, YPR 
YAL061W, YAL067C, YAR007C, YBL033C, YBL056W, YBL086C, YBR026C, YBR073W, YBl 
YBRl 17C, YBR123C, YBR213W, YBR269C, YBR280C, YCR036W, YDL132W, YDL149W, 
YDL200C, YDL234C, YDL242W, YDR099W, YDR177W, YDR256C, YDR392W, YDR394W, 
YDR531W, YEL071W, YER014W, YER042W, YER090W, YER184C, YFL059W, YFR042W, 
YFR046C, YFR049W, YGL026C, YGL058W, YGL185C, YGL227W, YGL252C, YGL254W, 
YGR089W, YGRl 12W, YGR134W, YGR276C, YHL019C, YHR012W, YHR017W, YHR028C, 
YHR106W, YHR109W, YHR156C, YIL036W, YIL046W, YIL143C, YIL152W, YIL159W, YILU 
YJL071W, YJL094C, YJL154C, YJR056C, YJR072C, YJRl lOW, YJR139C, YKL025C, YKL034^ 
YKL064W, YKL171W, YKL196C, YKR012C, YKR068C, YKR069W, YLLOOIW, YLL057C, 



WO03018792 



Page 28 



YLL061W, YLR064W, YLR070C, YLR099C, YLR144C, YLR157C, YLR160C, YLR164W, YLR 
YLR421C, YML032C, YML042W, YMLl 12W, YMLl 18W, YMRl 14C, YMRl 15W, YMR258C, 
YNL181W, YNL191W, YNL212W, YNL213C, YNL250W, YNL265C, YNL312W, YNR032W, 
YOL038W, YOL049W, YOL064C, YOR088W, YOR155C, YOR257W, YOR265W, YOR377W, 
YOR386W, YPL031C, YPLl 13C, YPL124W, YPL151C, YPL249C, YPL260W, YPL274W, YPRO 
YPR061C, YPR093C, YPR125W, YPR158W, YPR168W, YPR169W, YPR174C, YPR180W, YPR 
YPR200C, YAL014C, YAL017W, YAL049C, YBL019W, YBL058W, YBROOIC, YBR013C, YBF 
YBR037C, YBR045C, YBR051W, YBR063C, YBR128C, YBR129C, YBR204C, YBR241C, YBR 
YBR281C, YCL044C, YCL055W, YCR014C, YCR019W, YCR024C, YCR105W, YDL065C, 
YDL089W, YDL143W, YDL173W, YDL193W, YDL197C, YDL206W, YDL230W, YDL233W, 
YDR040C, YDR071C, YDR078C, YDR109C, YDR140W, YDR194C, YDR212W, YDR221W, 
YDR257C, YDR271C, YDR287W, YDR294C, YDR316W, YDR329C, YDR338C, YDR369C, 
YDR421W, YDR425W, YDR485C, YDR488C, YDR504C, YDR505C, YDR506C, YDR515W, 
YEL005C, YEL037C, YEL044W, YER017C, YER048C, YER052C, YER078C, YER089C, YERO< 
YERIOOW, YER162C, YER182W, YFL021W, YFL042C, YFR045W, YFR051C, YFR056C, YGL 
YGL041C, YGL045W, YGL057C, YGL093W, YGL105W, YGL125W, YGL166W, YGL181W, 
YGL183C, YGL215W, YGL216W, YGL221C, YGL223C, YGR007W, YGR029W, YGR155W, 
YGR156W, YGR186W, YGR198W, YGR210C, YGR21 1 W, YGR237C, YGR250C, YGR258C, 
YGR266W, YGR270W, YGR274C, YGR277C, YHL021C, YHL037C, YHL038C, YHR082C, 
YHR083W, YHR134W, YHR160C, YHR171W, YHR180W, YHR205W, YIL062C, YIL072W, 
YIL075C, YIL099W, YIL108W, YIL165C, YIL170W, YIR009W, YIR018W, YIR031C, YIR032C 
YJL032W, YJL049W, YJL128C, YJL165C, YJR044C, YJR052W, YJR090C, YJR091C, YJR103VS 
YJR104C, YJR153W, YKL059C, YKL079W, YKL090W, YKL094W, YKL192C, YKL209C, YKI 
YKR102W, YKR106W, YLL054C, YLR025W, YLR097C, YLR200W, YLR226W, YLR248W, 
YLR266C, YLR392C, YLR427W, YML013W, YML029W, YML041C, YML051W, YML078W, 
YML079W, YML088W, YML099C, YMR056C, YMR068W, YMR091C, YMRl IOC, YMR160W, 
YMR186W, YMR255W, YNL005C, YNL026W, YNL039W, YNL063W, YNL064C, YNL077W, 
YNL083W, YNL147W, YNL176C, YNL194C, YNL253W, YNL257C, YNL261W, YNL264C, 
YNL276C, YNR006W, YNR034W, YNR047W, YNR051C, YNR071C, YOL065C, YOL067C, 
YOR005C, YOR008C, YOR022C, YOR023C, YOR058C, YOR069W, YOR087W, YOR138C, 
YOR229W, YOR256C, YOR267C, YPL005W, YPL020C, YPL022W, YPL105C, YPL147W, YPL 
YPL152W, YPL164C, YPL168W, YPL180W, YPL188W, YPL194W, YPR025C, YPR047W, YPR 
YPR066W, YPR081C, YPR134W, YPR140W, YPR148C, YPR155C, YPR172W, YPR185W, YAL 
YAR064W, YBR012C, YBR076W, YBR287W, YDR043C, YDR250C, YDR373W, YFR014C, 
YGL191W. YGR180C, YHR136C, YJL026W, YJL037W, YLR038C, YNL058C, YOR031W, YGI 
YIL166C, YHR008C, YIL129C, YGL256W, YJR030C, YMR077C, YBR264C, YPL177C, YKR04 
YGL056C, YDR128W, YGR139W, YBLIOIW-A, YOR253W, YOL026C, YDR278C, YHR095W, 
YCL042W, YNL200C, YPL221W, YLR415C, YMR058W, YPR037C, YER072W, YML028W, 
YOR325W, YAL039C, YMRl 12C, YJR107W, YGL088W, YJR058C, YNL142W, YDR090C, 
YMR071C, YBL093C, YGR293C, YML055W, YDL017W, YDL210W, YGL055W, YCL025C, 
YDR080W, YDL181W, YNR030W, YJL017W, YIL127C, YDR281C, YDR366C, YFR026C, YJL: 
YPL215W, YEL019C, YBR132C, YHL018W, YNL196C, YPL038W, YAR047C, YPL262W, YHI 
YPL225W, YBR124W, YOR148C, YKR053C, YBL044W, YER029C, YLR360W, YCL056C, 
YCR007C, YGR239C, YNL256W, YPR146C, YLR377C, YKL097C, YBR066C, YLR338W, YDL 
YBR253W, YJR027W, YKL198C, YBL030C, YBR031W, YBR118W, YBR162C, YBR221C, 
YCR024C-A, YCR106W, YDL046W, YDR012W, YDR133C, YDR134C, YDR276C, YDR342C, 
YDR343C, YEL027W, YEL034W, YGR038W, YGR243W, YGR279C, YHR094C, YHR105W, 
YHR175W, YHR181W, YIL056W, YIL162W, YJL059W, YJL097W, YJL158C, YJR105W, YKLC 
YKL056C, YKL097W-A, YKLIOOC, YKL141W, YKR066C, YLR134W, YLR258W, YLR339C, 
YML058W, YMR083W, YMR203W, YNL209W, YNL307C, YOL030W, YOR178C, YPL028W, 
YPR028W, YPRl 13W, YPR149W, YPR150W, YPR183W, YAL016W, YBL099W, YBLIOOC, 
YBROl IC, YBR096W, YBRIOOW, YBR127C, YBR283C, YBR286W, YCL008C, YCL058C, YCl 
YCR034W, YCR069W, YDL015C, YDL023C, YDL061C, YDL086W, YDR038C, YDR039C, 
YDR050C, YDR151C, YDR178W, YDR233C, YDR284C, YDR298C, YDR345C, YDR359C, 
YDR382W, YDR385W, YDR400W, YDR407C, YDR538W, YEL024W, YEL033W, YEL063C, 
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YER057C, YER081W, YER120W, YFLOl IW, YGL012W, YGL206C, YGR022C, YGR026W, 
YGR082W, YGR107W, YGR172C, YGR191W, YGR204W, YGR260W, YHL005C, YHL046C, 
YHR025W, YHR026W, YHR123W, YHR126C, YHR143W, YILOllW, YIL015W, YIL018W, YIl 
YIR041W, YJL016W, YJL121C, YJL133W, YJL138C, YJL191W, YJR018W, YJR047C, YJR077( 
YJR119C, YJR121W, YJR123W, YJR143C, YJR145C, YKL060C, YKL147C, YKL148C, YKL15' 
YKL164C, YKL169C, YKR033C, YLL041C, YLL064C, YLR041W, YLR044C, YLR056W, YLRi 
YLR081W, YLR089C, YLRI IOC, YLR177W, YLR264W, YLR284C, YLR304C, YLR340W, YLI 
YLR372W, YLR388W, YML022W, YMR007W, YMROl IW, YMR015C, YMR092C, YMRIOIC, 
YMR156C, YMR205C, YMR215W, YMR261C, YMR323W, YNL069C, YNL135C, YNL195C, 
YNR076W, YOL039W, YOL073C, YOL086C, YOL120C, YOL156W, YOL161C, YOR002W, 
YOR009W, YOROIOC, YOR085W, YOR108W, YOR128C, YOR129C, YOR142W, YOR161C, 
YOR176W, YOR230W, YOR298W, YPL004C, YPL036W, YPL048W, YPL057C, YPL059W, 
YPL061 W, YPL135W, YPL179W, YPL218W, YPL220W, YPL246C, YPL272C, YPR063C, YPR( 
YPR181C, YBR290W, YCROIOC, YCR091W, YDL107W, YDL129W, YDR066C, YDR529C, 
YFL026W, YGL018C, YGL059W, YNL144C, YOR003W, YAL037W, YAR023C, YBR003W, 
YBR020W, YBR044C, YBR091C, YBR185C, YBR282W, YCR015C, YCR038C, YCR043C, YDI 
YDL146W, YDL220C, YDR057W, YDR123C, YDR125C, YDR222W, YDR225W, YDR277C, 
YDR286C, YDR347W, YDR408C, YDR438W, YDR479C, YDR483W, YEL039C, YEL057C, 
YEL073C, YER066W, YER076C, YER084W, YER121W, YER189W, YFL017C, YFL046W, 
YFR006W, YFR008W, YGLl 15W, YGL208W, YGL214W, YGL218W, YGR021W, YGR023W, 
YGR024C, YGR064W, YGR076C, YGR096W, YGR108W, YGR174C, YGR182C, YGR236C, 
YGR288W, YHL042W, YHR195W, YHR210C, YIL006W, YIL012W, YIL028W, YIL050W, YID 
YIL089W, YIL102C, YILl 13W, YIL122W, YJLIOOW, YJL169W, YJL199C, YJR039W, YJROSO^ 
YJRIOIW, YKL003C, YKL016C, YKL061W, YKL093W, YKL121W, YKL160W, YKL170W, 
YKL194C, YKR034W, YKR067W, YLR006C, YLR016C, YLR030W, YLR036C, YLRI 12W, 
YLR125W, YLR128W, YLR204W, YLR21 IC, YLR233C, YLR257W, YLR288C, YLR326W, 
YLR334C, YLR395C, YLR408C, YLR414C, YLR444C, YML050W, YML107C, YML120C, YMl 
YMR053C, YMR073C, YMR162C, YMR204C, YMR206W, YMR284W, YNLOlOW, YNL025C, 
YNL127W, YNL139C, YNL217W, YOLl 16W, YOLl 18C, YOR053W, YORIOOC, YOR103C, 
YOR122C, YOR150W, YOR187W, YOR251C, YOR312C, YOR327C, YOR348C, YOR352W, 
YOR388C, YOR394W, YPLOOIW, YPL033C, YPL066W, YPL148C, YPL230W, YPL275W, YPL 
YPR005C, YPR014C, YPR192W, YPR194C, YBR005W, YER025W, YFL027C, YGL080W, YGL 
YHL028W, YHR185C, YIL076W, YJL166W, YLR046C, YMR035W, YMR238W, YMR252C, 
YNL192W, YNL202W, YOL108C, YOR385W, YPR165W, YAR033W, YBL038W, YBR009C, 
YBROlOW, YBR151W, YCL067C, YCR096C, YDL137W, YDL192W, YDR073W, YDR086C, 
YDR224C, YDR377W, YDR378C, YER015W, YGL187C, YHR162W, YJL167W, YJL216C, YKI 
YLR165C, YMR197C, YNL157W, YOL002C, YOL109W, YOR180C, YPLOlOW, YPL233W, 
YBR036C, YDR297W, YGR149W, YGR224W, YNL043C, YPL067C, YPL170W, YCR046C, 
YDR387C, YFL050C, YGL051W, YHR132C, YILl 12W, YJL141C, YKR098C, YLR052W, YLRI 
YML129C, YNL203C, YNR014W, YOL043C, YOL096C, YPR184W, YAL028W, YAL055W, 
YAR062W, YBL095W, YBL102W, YBR122C, YBR157C, YBR161 W, YBR251W, YBR298C, 
YCR039C, YCR083W, YDL018C, YDL067C, YDL078C, YDL091C, YDL215C, YDL216C, YDR 
YDR067C, YDR079W, YDR181C, YDR186C, YDR196C, YDR262W, YDR306C, YDR319C, 
YER188W, YGL004C, YGL035C, YGR036C, YGR062C, YGR120C, YGR131W, YGR141W, 
YGR167W, YGR287C, YHL024W, YHR080C, YHR097C, YIL077C, YJL046W, YJL070C, YJLO! 
YJLl 13W, YJL146W, YJL180C, YJR019C, YJR049C, YKR058W, YLL005C, YLR078C, YLR15 
YLR271W, YLR295C, YLR351C, YLR375W, YMR023C, YMR025W, YMR135C, YMR210W, 
YMR267W, YMR278W, YMR293C, YNL073W, YNR037C, YNR040W, YNR072W, YOR028C, 
YOR316C, YOR328W, YOR363C, YPL039W, YPL040C, YPL099C, YPL107W, YPL134C, YPLl 
and YPL140C. 

2. The polynucleotide according to claim 1, wherein the yeast gene belongs to a category of unknow 
genes. 



3 . The polynucleotide according to claim 1 , wherein the yeast gene belongs to a category of mitocho 
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genes. 

4. The polynucleotide according to claim 1, wherein the yeast gene belongs to a category of DNA re 
genes. 

5. The polynucleotide according to claim 1, wherein the yeast gene belongs to a category of energy j 

6. The polynucleotide according to claim 1, wherein the yeast gene belongs to a category of transpoi 
facilitation genes. 

7. The polynucleotide according to claim 1, wherein the yeast gene belongs to a category of stress pi 
genes. 

8. The polynucleotide according to claim 1, wherein the yeast gene belongs to a category of metabol 
genes. 

9. The polynucleotide according to claim 1, wherein the yeast gene belongs to a category of detoxifi- 
genes. 

10. The polynucleotide according to claim 2, wherein the unknown yeast gene is YKL071W. 

11. The polynucleotide according to claim 2, wherein the unknown yeast gene is YCR102C. 

12. The polynucleotide according to claim 2, wherein the unknown yeast gene is YOR382W. 

13. The polynucleotide according to claim 8, wherein the metabolism genes is YLR303W. 

14. The polynucleotide according to claim 9, wherein the detoxification genes is YLL057C. 

15. A vector that comprises the polynucleotide according to any one of claims 1 to 14. 

16. A cell that is transformed with the polynucleotide according to any one of claims 1 to 14 or the \ 
according to claim 15. 

17. A process for detecting a toxic compound in a test material, which comprises: 

(1) contacting the test material to the cells according to claim 16, and 

(2) detecting the expression of mRNA encoding a marker protein. 

18. The process according to claim 17, wherein the expression of mRNA is confirmed by the expres; 
a marker protein. 

19. The process according to claim 17, wherein the expression of mRNA is detected by northern bio 

20. The process according to claim 17, wherein mRNA is amplified by reverse transcription-PCR (R 
PCR), and the expression of mRNA is detected. 

21. A process of identifying a toxic compound, which comprises conducting the process according t< 
one of claims 1 7 to 20 against each of two or more of the cell according to claim 16. 

22. The process according to claim 21, wherein two or more of the cell according to claim 16 is sele* 
from a group consisting of YLL057C, YLR303W, YKL071W, YCR102C, and YOR382W. 
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YBR072W^ 


YCR102C, 


YCR107W, 


YDL218W^ 


YDL243C^ 


YDR453C^ 


YDR533C^ 


YFL014W^ 


YFL056C^ 


YFL057C. 


YGRllOW, 


YJR155W^ 


YKL071W. 


YKR076W. 


YLL060C> 


YLR460C^ 


YMR090W^ 


YNL331Cs 


YNL332W. 


YNL335W. 


YOL150C. 


Y0L165C. 


YPL171C^ 


YPR167C^ 


YBL048W, 


YBL064C^ 


YBL107C^ 


YBROOSC^ 


YBR173C, 


YBR256C^ 


YBR296C^ 


YDL021Ws 


YFL022C> 


YFL024C^ 


YFLOeiW^ 


YGL121C, 


YGL158W^ 


YGR043C^ 


YHR029C^ 


YHR112C, 


YHR139C. 


YHR179W. 


YHR209W. 


YIR030C, 


YJR010W^ 


YJR048W. 


YKLOOIC. 


YKL107W^ 


YKR075C. 


YKR097W. 


YLL056C^ 


YLR297W^ 


YLR303W^ 


YML087C^ 


YMR096W^ 


YNL274C^ 


Y0L151W, 


Y0R226C, 


Y0R338W^ 


Y0R391C. 


YPL280W^ 


YDR406W> 


YJL153C^ 


YLR346C^ 


Y0R049C. 


Y0R153W, 


YPL088W, 


YAL034C^ 


YDL124W, 


YDL174C. 


YDR476C, 


YGL156W^ 


YGR035C^ 


YGR157W, 


YGR213C. 


YGR281W^ 


YGR284C. 


YHL047C^ 


YHR043C, 


YHR044C^ 


YHR054C^ 


YJR073C^ 


YKL165C, 


YLR008Cs 


YMR315W^ 


YNL211C. 


Y0L031C. 


YOLIOIC. 


Y0R303Ws 


YAL005C. 


YAR031W. 


YBL005W-A. YBL022C, YBL041W^ YBL049W, YBL075C, 


YBL078C. 


YBR062C. 


YBR169C. 


YBR294Ws 


YCL020W. 


YCL035C. 


YCL043C, 


YCL050C. 
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YCL057W^ YCR012W^ 

YDL126C^ YDL169C^ 

YDR258C. YDR313Cs 

YFL044C, YFR003C^ 

5 YGL048C^ YGL062W^ 

YGR028W^ YGR032W^ 

YGR197C> YGR201C^ 

YHR016C> YHR018C> 

YJL048C> YJL052W. 

10 YJR149W, YKL065C, 

YKR018C. YKR046C^ 

) YLR121C. YLR132C. 

YLR328ff^ YLR336C^ 

YML130C, YML131W> 

15 YNL036W^ YNL055C^ 

YNL241C^ YOL005C, 

Y0R152C^ Y0R173W. 

YALOeOW^ YAL062W, 

YBR056W^ YBR099C, 

20 YBR207W, YBR212W, 

YCL049C, YCR062W. 

YDL095Wx YDLlOOCs 

YDROOIC. YDR032C^ 

YDR231C^ YDR261Cs 

25 YDR411C^ YDR427W^ 

YEL012W. YEL030Ws 

YER094C> YER096W^ 

YER185W. YFLOOeW^ 

YFL038C. YFL041Ws 
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YCR013C. YCROeOW^ YDL007W. 
YDR070C, YDR155C> 'YDR158W^ 
YDR368W^ YDR435C^ YER012W. 
YFROIOW^ YFR020W. YFR024C^ 
YGL141W^ YGL157W^ YGL163C. 
YGR048W, YGR124W, YGR135W. 
YGR212W> YGR231C^ YGR244C^ 
YHR055C, YHR087W, YHR166C> 
YJL144W. YJL163C, YJR009C> 
YKL073W, YKL103C, YKL142W, 
YKR049Cx YLL024C^ YLL026W, 
YLR133W. YLR155Cs YLR158Cs 
YLR345W^ YLR370C^ YLR423C, 
YMR040W. YMR118C, YMR214W. 
YNL071Wh YNL094W^ YNL134C. 
YOR020C> Y0R027W^ Y0R037W^ 
Y0R289W^ Y0R362C> YPL240C. 
YAR009C, YBLIOIC. YBR006W. 
YBR137W> YBR139W, YBR149W, 
YBR239C> YBR284W^ YBR293W^ 
YCR067C, YCR082W, YDLOlOW, 
YDL115C. YDL144C> YDL198C^ 
YDR058C, YDR072C^ YDR127W. 
YDR264C> YDR272W^ YDR293Cx 
YDR436W^ YDR497C> YDRSllW^ 
YER004W. YER009W. YER021W^ 
YER125W, YER158C^ YER163C, 
YFLOIOC^ YFLOieC^ YFL029C^ 
YFR004W. YFR047C. YFR050C. 
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YDL027C^ YDL097C^ YDLllOC^ 
YDR204W, YDR210W^ YDR214W^ 
YER037W^ YER091C. YER103W. 
YFR044C^ YFR053Cv YGL006W^ 
YGL180W^ YGL184C, YGROIOW^ 
YGR142W^ YGR161C. YGR192C. 
YGR254W> YGR268C, YHL030W, 
YILieOC^ YIR017C, YJL034W> 
YJR069C^ YJR074W^ YJR130C^ 
YKL210W, YKL218C, YKROllC, 
YLR027C^ YLR080Wx YLR107W. 
YLRieiW^ YLR195C, YLR217W. 
YML004C^ YML092C^ YML128C^ 
YMR251W> YMR297W^ YMR322Cx 
YNL155W. YNL160W. YNL239W. 
YOR059C^ Y0R120W^ Y0R134W, 
YPROSOW^ YALOOSW^ YAL023C. 
YBR046C^ YBR052C^ YBR053C^ 
YBR170C, YBR177C^ YBR203W^ 
YCLOISW^ YCL033C^ YCL040W> 
YDL020C, YDL024C, YDL054C, 
YDL223C, YDL245C^ YDL246C^ 
YDR168W> YDR169C^ YDR188W. 
YDR304C^ YDR330W^ YDR403W^ 
YDR516C^ YDR519W. YDR545W^ 
YER035W. YER053C^ YER079W^ 
YER175C^ YER177W^ YER178W, 
YFL030W. YFL031W^ YFL032W^ 
YFR052W. YGLOllC^ YGL013C, 
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YGL037C. YGL047W^ 
YGL207W, YGL248Wx 
YGR194C, YGR221C^ 
YHR053C, YHR057C^ 
5 YHR176W> YHR199C^ 
YIL142W^ YIL155C^ 
YJL031C, YJL035C. 
YJL102W, YJL151C, 
YJL219W^ YJR008W> 

10 YKL026C, YKL035W> 

YKL152C, YKL153W^ 
YLL058W, YLR054C^ 
YLR259C, YLR299W^ 
YLR387C. YLR429W. 

15 YMR008C, YMR009W^ 

YMR107W, YMR152W, 
YMR295C, YMR314W. 
YNL074C. YNL092Ws 
YNL237W^ YNL281ff^ 

20 YNR068C, YNR069C^ 

Y0L117W^ Y0L119C. 
YOR019W. YOR035C^ 
Y0R157C, Y0R185C^ 
Y0R336W. Y0R347C^ 

25 YPL196W, YPL206C^ 

YPR108W, YPR151C^ 
YCR098C^ YDL222C> 
YERlOeW^ YGR136W. 
YJR004C, YJR054W, 
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YGL053W^ YGL091C^ YGL094C. 

YGR008C, YGR037Cs YGR055W. 

YGR232W^ YGR248W^ YGR253C^ 

YHRlllW, YHR138C, YHR161C> 

YILOlOWx YIL034C^ YIL041W, 

YIR034C^ YIR036C^ YIR037W^ 

YJL053W. YJL057C, YJL066C^ 

YJL152W^ YJLieiW^ YJL164C^ 

YJR045C^ YJR046Wx YJR106W^ 

YKL091C^ YKL104C, YKL117W^ 

YKL193C^ YKL195W^ YKL213C, 

YLRIOSC^ YLR120C> YLR136C> 

YLR324W^ YLR327C^ YLR348C. 

YML054Cx YML070W. YMLIOOW. 

YMR020W^ YMR067C^ YMR089C^ 

YMRISOC^ YMR184W, YMR191W, 

YMR316W^ YNLOOeW^ YNL007C. 

YNL093W. YNL104Cs YNL115C^ 

YNL305C^ YNL333W^ YNROIOW^ 

Y0L032W> Y0L036W^ Y0L047C. 

Y0L126C. YOLlSlWx Y0L153C. 

Y0R036W^ Y0R099Wx Y0R117W> 

Y0R197W^ Y0R259C, Y0R261C^ 

YPL017C, YPL087W. YPL106C> 

YPL222W^ YPR023C, YPR024W^ 

YAL012W^ YBR029C^ YBR222C. 

YDR055Ws YDR077W. YDR502C> 

YGR138C^ YHR137W> YHR142W. 

YKL039W^ YKL086W^ YKL163W, 
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YGL127C. 


YGLISOC^ 


YGL199C. 


YGRlOlWs 


YGR130C. 


YGR154C. 


YGR256W, 


YHL008C, 


YHR027C, 


YHR164C^ 


YHR169W^ 


YHR174W^ 


YIL045W> 


YIL087C, 


YIL107C^ 


YIR038C^ 


YIR039C^ 


YJLOOIW^ 


YJL068C. 


YJL082ff. 


YJL099ff. 


YJL171C. 


YJL172W, 


YJL210W, 


YJR117W^ 


YJR137C. 


YKL007W. 


YKL145W^ 


YKL146W, 


YKLISIC^ 


YKL215C^ 


YLL028W, 


YLL039C^ 


YLR149C, 


YLR152C, 


YLR178C^ 


YLR350W^ 


YLR356Ws 


YLR362W. 


YML117Wx 


YML125C^ 


YMR004Ws 


YMR097C^ 


YMR102C^ 


YMR105C> 


YMR219W^ 


YMR271C> 


YMR275C^ 


YNL012Wx 


YNL044Ws 


YNL045W. 


YNL156C. 


YNL231C, 


YNL234W^ 


YNR019W^ 


YNR033W^ 


YNR059W^ 


Y0L071W, 


Y0L082W, 


Y0L083W, 


Y0L162W. 


Y0L163W. 


Y0L164W, 


Y0R124C, 


YOR130C, 


Y0R132W. 


Y0R273C^ 


Y0R288C^ 


Y0R332W> 


YPL109C^ 


YPL149W^ 


YPL154C^ 


YPR026W^ 


YPR067W, 


YPR103W^ 


YCL009C^ 


YCL027W, 


YCL064C^ 


YELOOIC. 


YEL042W^ 


YER026C^ 


YIL023C^ 


YIL153W^ 


YJL073W> 


YKR091W^ 


YLR109W^ 


YLR194Cs 
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YLR250W, YMR095C. 

YOR208W^ Y0R247W^ 

YCR048W^ YDL072C^ 

YDR391C^ YDR432W^ 

5 YGL255W^ YGR189C^ 

YIL123W^ YIL140W, 

YJR148Wh YKL096W, 

YMR094W^ YMR104C, 

YOLOISC^ Y0L058W, 

10 YBR146W^ YBR183W, 

YDR486C. YER038C, 

YIL167W. YJL020C, 

YMR195Wx YMR226Cx 

Y0R383C^ YPL054W. 

15 YAROTIW^ YBLOOIC, 

YBRHIC^ YBR116C, 

YCR037C. YCR088W. 

YDR084C. YDR104C, 

YDR405W. YDR410C^ 

20 YELOllWs YEL065W, 

YFL020Cs YFL028C, 

YGL104C, YGL113W, 

YGR052W^ YGR060W. 

YHL048W^ YHR004C, 

25 YIL070C. YIL088C^ 

YJLOSSW^ YJL089W, 

YJR142W^ YJR161C. 
YKL150W, YKL175W^ 
YLR118C. YLR142W. 



5 

YMR189W. YNL106C. YNL169Cs 
YPL089C^ YAL038W^ YAL053Wv 
YDL204W^ YDR085C^ YDR098C, 
YDR481C> YDR510W. YER069W^ 
YGR282C^ YHL035C^ YHR030C^ 
YIL154C, YJL088W^ YJL108C, 
YLRISOW^ YLR273C. YLR300W. 
YMR276W. YMR296C. YNL190W. 
Y0R248W> Y0R355W^ YPL052W, 
YCL038C, YGR071C> YDL008W^ 
YER130C, YFL054C. YGL136C. 
YKR039Ws YLR031W. YLR205C. 
YNL037C^ YNR002C. Y0L143C^ 
YPL271W, YPR127Ws YAL044C^ 
YBL043W^ YBL057C^ YBR014C> 
YBR147W, YBR168W^ YBR246W^ 
YDL022W^ YDL128W. YDL238C^ 
YDR270W^ YDR315C^ YDR340W^ 
YDR434W> YDR482C^ YDR487C^ 
YEL066W^ YER039C> YER044C. 
YFL043Ch YFR015C^ YGL001C> 
YGL154C, YGL167C, YGL229C, 
YGR065C^ YGRlOeC^ YGRlllW. 
YHROSTW^ YHR071W^ YHR092C, 
YILlllW^ YIR002C^ YIR016W^ 
YJLlieCs YJL131C^ YJL132W, 
YKL008C, YKL013C^ YKL041W. 
YKR006C, YKR014C^ YKR070W, 
YLR225C. YLR241W. YLR251W^ 
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YNL322C. Y0R181W. Y0R198C. 

YBR023C>> YBR214W^ YBR295W, 

YDR259C^ YDR380W^ YDR388W^ 

YGL022W. YGL126W^ YGL209W, 

YIL022W^ YIL024C^ YIL117C, 

YJL149W, YJL159W, YJL186W, 

YLR307W. YLR378C, YLR391W, 

YNL208W. YNL300Wx YNR064C, 

YPL163C^ YPR079W^ YAR028W> 

YDR019C^ YDR031W^ YDR115W, 

YGR146C^ YGR207C^ YHL040C^ 

YMR072Ws YMR140W. YMR173W. 

Y0R136W> Y0R215C^ Y0R382W, 

YAL054Cs YAROIOC. YAR027W. 

YBR024W^ YBR035C^ YBR068C^ 

YBR273C> YCR004C, YCR021C> 

YDR003W. YDR009W. YDR033W^ 

YDR357C^ YDR358W^ YDR396W. 

YDR520C. YDR534Cs YDR539W^ 

YER067W. YEROBOW^ YER107Cs 

YGLOOSC^ YGL068W^ YGL073W^ 

YGL242C, YGL249W, YGL253W. 

YGR220C^ YGR257C^ YHL023Cx 

YHR190W, YIL007C, YIL033C, 

YIR035C. YIR043C. YJL012C. 

YJL196Cs YJR061W, YJR086W^ 

YKL067Wx YKL138C, YKL139W. 

YLL023C^ YLR023C^ YLR093Cs 

YLR252W^ YLR270W, YML030W, 
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YMLllOC^ YMR021C^ 
YNLOllC, YNLISOC^ 
Y0R149C^ Y0R165W^ 
YPL203Wx YPL216W. 
5 YBR299W^ YDR518W> 

YLR126C. YNL249C. 
YPR124W> inBR074W> 
YDRIOSC^ YDR268W^ 
YGL250W^ YGR019W, 

10 YHL044W, YHR145C. 

YJL185C^ YJL213W^ 
YLL025W^ YLL051C^ 
YMR051C, YMR139W. 
YNL285W^ YNL293W^ 

15 Y0R221C^ Y0R374W^ 

YEL041W, YEL047C. 
YLL055W. YMR318C. 
YDL043Cs YDL123W> 
YDR183W> YDR216W^ 

20 YER061C. YER181C, 
YGL193C^ YGL202W, 
YHL036W^ YHR048W^ 
YJL045W^ YJLOeOW^ 
YKLieiC^ YKL221W^ 

25 YLR163C^ YLR220Ws 

YMR081C^ YMR250W^ 
Y0L147C. Y0L159C. 
YBR047W^ YBR054W^ 
YKR007W> YMR240C^ 
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YMR027W> YMR148W^ YMR181C, 

YNL214W^ YNL259C^ Y0L129W^ 

YOR270C. Y0R285W^ Y0R367W. 

YPL255W^ YPROOeC^ YPR073C. 

YEL020C^ YFL062W. YGL039W^ 

YNL284C. YNL336W. Y0L157C, 

YBR109C^ YBR126C^ YBR201W^ 

YDR452W, YEL075C, YER046W, 

YGR042W^ YGR053C^ YGR066C, 

YIL058W^ YIL065C^ YIL083C, 

YJR029W. YJR099W, YJR122W> 

YLR043C^ YLR090W, YLRIOOW, 

YMR178W^ YMR193W^ YNL015W. 

YNR007C^ YNR035C. YNR061C, 

YPL123C^ YPR077C^ YPR107C. 

YER023W, YER119C. YFL055W, 

Y0L152W. YAL007C. YBR067C, 

YDL131W^ YDL168W. YDL212W, 

YDR253C^ YDR295C^ YDR494W. 

YFL052W^ YFL058W^ YFR030W^ 

YGL204C. YGL259W^ YGR006W, 

YHR104W^ YHR163W. YILOSOW^ 

YJLIOIC^ YJL155Cs YJR085C. 

YKR071C> YLL009C^ YLL050C^ 

YLR280Cs YLR311C^ YLR390W, 

YNL240Cx YNL260C. YNL277W. 

Y0R184W^ Y0R228C^ Y0R255W. 

YBR291Cs YDR069Cs YER124C^ 

YNROSOC^ Y0R007Cx YAL015C, 
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YMR262W, 


YMR272C^ 


YMR298W> 


Y0R042W^ 


Y0R052e^ 


Y0R137C^ 


YPL018W^ 


YPL156C, 


YPL186C. 


YPR098C^ 


YBR050C. 


YBR145W, 


YGL134W^ 


YJL217Wx 


YJK159W, 


Y0R344Ch 


Y0R381W, 


YPL265W. 


YCR005Cx 


YDL248Wx 


YDR041W. 


YER050C> 


YER136W^ 


YER159C^ 


YGR247W^ 


YGR255C> 


YGR295C^ 


YIL098C^ 


YIL172C^ 


YJL030W^ 


YJR125Ch 


YKL190W^ 


YKR020W, 


YLR108C^ 


YLR290C^ 


YML068W^ 


YNL079C^ 


YNL122C^ 


YNL223W> 


YOL016C. 


Y0L104C. 


Y0R220W^ 


YPR147C^ 


YBR093Ch 


YBR196C^ 


YGR209C^ 


YIL124ff^ 


YKL187C^ 


YBR115C, 


YBR285W> 


YBR292C, 


YDR056C, 


YDR132C> 


YDR154C. 


YDR513W^ 


YEL072W. 


YER045C^ 


YGL089C^ 


YGL096W^ 


YGL114W. 


YGR070W, 


YGR088W^ 


YHL034C^ 


YIL136W. 


YIR024C. 


YJL036W, 


YJR109C^ 


YJR156G. 


YKL070W^ 


YLR092Wx 


YLR145W. 


YLR156W^ 


YMLlieW^ 


YMR034C^ 


Yli4R038C^ 


YNR074C. 


YOL044W^ 


YOL084W^ 


YPL223C. 


YPR160W. 


YDL182W> 


YER131W. 


YGR044C^ 


YIL094C^ 


YBL065W, 


YBR105C^ 


YBR182C^ 
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YBR186W^ YBR244W^ 
YDL244W^ YDROISC^ 
YDR512C^ YEL052W> 
YGLllTW^ YGL146C^ 
5 YHR116W, YHR124W^ 

YKL085W^ YKL133C^ 
YLR174W^ YLR216C. 
YMR177W^ YMR253C> 
Y0L158C^ Y0R133W^ 

10 YPROIBC^ YPROSeW^ 

YBL086C. YBR026C^ 
YBR280C^ YCR036W^ 
YDR177W. YDR256C, 
YER090W^ YER184C. 

15 YGL185C. YGL227W^ 

YHL019C. YHR012W. 
YIL046W^ YIL143C^ 
YJR056C, YJE072C, 
YKL196C^ YKR012C> 

20 YLR070Cx YLR099C> 

YML032C, YML042W, 
YNLIQIW^ YNL212W> 
YOL049W^ Y0L064C^ 
YPL031C^ YPLllSC^ 

25 YPR061C. YPR093C^ 

YPR193C. YPR200C^ 
YBR013C. YBROISC^ 
YBR204C^ YBR241Cs 
YCR024C^ YCR105W^ 
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YBR272C. YCL069W^ YDL025C. 
YDR054C^ YDR202C^ YDR223W^ 
YELQ70ff, YER098W, YFR017C^ 
YGL240W^ YGROllWx YGR067C^ 
YIL097W, YIL168W^ YJLIOSC^ 
YKL162C, YKL188Cs YKL217Wh 
YLR247C. YLR260W, YLR267W^ 
YNL009ff^ YNL117W. YNL128W^ 
Y0R225W^ Y0R227W^ YPL161C^ 
YPR201W^ YAL061W, YAL067C^ 
YBR073W^ YBR101C> YBR117C^ 
YDL132W. YDL149W. YDL200C, 
YDR392W^ YDR394W> YDR531W^ 
YFL059W^ YFR042W. YFR046C^ 
YGL252C^ YGL254W> YGR089W> 
YHR017W^ YHR028C^ YHR106W^ 
YIL152W^ YIL159W, YIL164C^ 
YJKllOW. YJR139C, YKL025C^ 
YKR068C^ YKR069W^ YLLOOIW^ 
YLR144C> YLR157C^ YLR160C> 
YMLim^ YML118W, YMR114C, 
YNL213C, YNL250W. YNL265C, 
Y0R088ff^ Y0R155C. Y0R257W^ 
YPL124W. YPL151C. YPL249C, 
YPR125W. YPR158W. YPR168W^ 
YAL014C. YAL017W. YAL049C> 
YBR037C. YBR045C, YBR051W, 
YBR255W^ YBR281C^ YCL044C. 
YDL065C, YDL089W, YDL143W, 
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YDL059C^ YDL085W^ YDL113C^ 
YDR350C. YDR353W> YDR374C. 
YGL046W^ YGL067W^ YGL098W^ 
YGR133W^ YGR153W, YGR223C^ 
YJL221Cs YJR036C^ YJR095W. 
YKROeiW^ YKR105C, YLL062C^ 
YLR389C, YML007W, YMR041C^ 
YNL183C, YNR073C^ Y0L133W, 
YPL166W^ YPL202Cs YPL224C^ 
YAR007C, YBL033C> YBL056W^ 
YBR123C> YBR213W, YBR269C^ 
YDL234C^ YDL242W, YDR099W^ 
YEL071W^ YER014W^ YER042W> 
YFR049W^ YGL026C. YGL058W> 
YGR112W^ YGR134W, YGR276C^ 
YHR109W. YHR156C. YIL036Ws 
YJLG71W. YJLG94C. YJL154C, 
YKL034W, YKL064W, YKL171Wx 
YLL057C, YLL061W. YLR064W, 
YLR164W, YLR364W, YLR421C. 
YMRllSW^ YMR258C, YNL181W. 
YNL312W^ YNR032W. YOL038W^ 
Y0R265W^ Y0R377W. Y0R386W^ 
YPL260W^ YPL274W. YPR048W, 
YPR169W, YPR174C. YPRISOW^ 
YBL019W^ YBL058W^ YBROOIC. 
YBR063C^ YBR128C, YBR129C. 
YCL055Ws YCR014C^ YCR019W. 
YDL173W^ YDL193Ws YDL197C^ 
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YDL206W> 


YDL230W, 


YDL233W, 


YDR040C^ 


YDR071C. 


YDR078C^ 


YDR109C, 


YDR140W, 




YDR194C. 


YDR212W. 


YDR221W, 


YDR257C, 


YDR271C, 


YDR287W^ 


YDR294C. 


YDR316W. 




YDR329C^ 


YDR338C> 


YDR369C^ 


YDR421W. 


YDR425W. 


YDR485C. 


YDR488C. 


YDR504C. 




YDR505C. 


YDR506C, 


YDR515W, 


YELOOSCx 


YEL037C. 


YEL044W. 


YER017C^ 


YER048C. 


5 


YER052C. 


YER078C. 


YER089C^ 


YER092W^ 


YERIOOWh 


YER162C. 


YER182W^ 


YFL021W^ 




YFL042C. 


YFR045W, 


YFROSIC^ 


YFR056C^ 


YGL040C^ 


YGL041C^ 


YGL045W^ 


YGL057C^ 




YGL093W^ 


YGL105Ws 


YGL125W^ 


YGL166W^ 


YGL181W. 


YGL183C^ 


YGL215W^ 


YGL216W. 




YGL221C^ 


YGL223C, 


YGR007W^ 


YGR029W, 


YGR155W, 


YGR156W, 


YGR186W^ 


YGR198W, 




YGR210C. 


YGR211W. 


YGR237C, 


YGR250C^ 


YGR258C. 


YGR266W^ 


YGR270W, 


YGR274C^ 


10 


YGR277C, 


YHL021C, 


YHL037C, 


YHL038C^ 


YHR082C, 


YHR083W^ 


YHR134W> 


YHRieOC^ 




YHR171W> 


YHR180W. 


YHR205W^ 


YIL062C, 


YIL072W, 


YIL075C, 


YIL099W^ 


YIL108W^ 




YIL165C, 


YIL170W. 


YIR009W^ 


YIROISW^ 


YIR031C, 


YIR032C^ 


YJL032W> 


YJL049W> 




YJL128C. 


YJL165C^ 


YJR044C, 


YJR052W, 


YJR090C. 


YJR091C. 


YJR103W^ 


YJR104C^ 




YJR153W> 


YKL059C, 


YKL079W^ 


YKL090W. 


YKL094W^ 


YKL192C^ 


YKL209C^ 


YKR052C> 


15 


YKR102W^ 


YKR106W, 


YLL054C^ 


YLR025W^ 


YLR097C^ 


YLR200W^ 


YLR226W^ 


YLR248W^ 




YLR266C. 


YLR392C. 


YLR427W^ 


YML013W. 


YML029W. 


YML041C. 


YML051W. 


YML078W^ 




YML079W, 


YMLOBBW^ 


YML099C^ 


YMR056C. 


YMR068W. 


YMR091Cs 


YMRllOC^ 


YMR160W> 




YMRisew^ 


YMR255W. 

* * 


YNL005C. 


YNL026W. 


YNL039Wx 


YNL063W, 


YNL064C. 


YNL077W^ 




YNL083W. 


YNL147W^ 


YNL176C, 


YNL194C^ 


YNL253W. 


YNL257C. 


YNL261W. 


YNL264C^ 


20 


YNL276C^ 


YNR006W. 


YNR034W. 


YNR047W. 


YNR051Cs 


YNROTlCx 


Y0L065C^ 


Y0L067C^ 




YOR005C^ 


Y0R008C. 


Y0R022C^ 


Y0R023C^ 


YOR058Cx 


Y0R069W. 


Y0R087W^ 


Y0R138C^ 




Y0R229W^ 


Y0R256C, 


Y0R267C, 


YPL005W^ 


YPL020C. 


YPL022W^ 


YPL105C, 


YPL147W^ 




YPL150W. 


YPL152W. 


YPL164C^ 


YPL168W^ 


YPL180W^ 


YPL188W^ 


YPL194W. 


YPR025C^ 




YPR047W. 


YPR049C, 


YPR066W^ 


YPR081C. 


YPR134W. 


YPR140W. 


YPR148C^ 


YPR155Cx 


25 


YPR172W^ 


YPR185W, 


YAL018C. 


YAR064W^ 


YBR012C^ 


YBR076W^ 


YBR287W^ 


YDR043C^ 




YDR250C^ 


YDR373W, 


YFR014C, 


YGL191W. 


YGR180C^ 


YHR136C^ 


YJL026W^ 


YJL037W. 




YLROSSC^ 


YNL058C, 


Y0R031W> 


YGR087C^ 


YIL166C^ 


YHR008C, 


YIL129C^ 


YGL256W^ 




YJR030C^ 


YMR077C> 


YBR264C> 


YPL177C^ 


YKR040C^ 


YGL056C^ 


YDR128W^ 


YGR139ff^ 



YBLIOIW-A^ Y0R253W^ Y0L026C, YDR278C, YHR095W^ YCL042W, YNL200C, YPL221W. 
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YLR415C^ YMR058W^ YPR037C. YER072W, YML028Wx Y0R325W. YAL039C. YMR112Cs 

YJRIOTW^ YGL088W, YJR058C, YNL142W, YDROQOC^ YMROTIC^ YBL093C. YGR293C^ 

YML055W. YDL017Ws YDL210W^ YGL055W^ YCL025C. YDR080W^ YDL181W^ YNR030W> 

YJL017W. YIL127C. YDR281C. YDR366C. YFR026C. YJL212C, YPL215W, YEL019C, 

YBR132C. YHL018W. YNL196Cs YPL038W. YAR047C> YPL262W> YHL006C^ YPL225Ws 

YBR124W^ Y0R148Cs YKR053Cx YBL044W, YER029C^ YLR360W^ Ya056C^ YCR007C^ 

YGR239C> YNL256W^ YPR146C^ YLR377C^ YKL097C^ YBR066C^ YLR338W^ YDL229W^ 

YBR253W^ YJR027W^ YKL198C, YBL030C, YBR031W^ YBR118W^ YBR162C, YBR221C^ 
YGR024C-A^ YCR106W^ yDL046W^ YDR012W> YDR133C^ YDR134C^ YDR276C, YDR342C^ 



YDR343C^ 


YEL027W, 


YEL034W, 


YGR038W, 


YGR243W^ 


YGR279C, 


YHR094C, 


YHR105W. 


YHR175W, 


YHR181W. 


YIL056W^ 


YIL162W. 


YJL059W. 


YJL097W. 


YJL158C. 


YJR105W. 


YKL051W, 


YKL056C. 


YKL097W-A^ YKL100C> YKL141W, YKR066C^ YLR134W, YLR258' 


YLR339C. 


YML058W. 


YMR083W, 


YMR203W, 


YNL209W, 


YNL307C, 


Y0L030W, 


Y0R178C^ 


YPL028W, 


YPR028W. 


YPR113W. 


YPR149W. 


YPR150W> 


YPR183Ws 


YALOieW^ 


YBL099W^ 


YBLIOOC^ 


YBR011C> 


YBR096W^ 


YBRIOOW, 


YBR127C^ 


YBR283C. 


YBR286W. 


YCL008C> 


YCL058C^ 


YCROSOC^ 


YCR034W, 


YCR069W. 


YDL015C, 


YDL023C. 


YDL061C. 


YDL086W^ 


YDR038C^ 


YDR039Cs 


YDROSOC^ 


YDR151C. 


YDR178W^ 


YDR233C^ 


YDR284C. 


YDR298C^ 


YDR345C^ 


YDR359C^ 


YDR382W, 


YDR385W^ 


YDR400W^ 


YDR407C^ 


YDR538W^ 


YEL024W^ 


YEL033W^ 


YEL063C^ 


YER057Cx 


YER081W^ 


YER120W^ 


YFL011W> 


YGL012W^ 


YGL206C^ 


YGR022C. 


YGR026Wh 


YGR082W. 


YGR107W, 


YGR172C. 


YGR191W, 


YGR204W, 


YGR260Ws 


YHL005C^ 


YHL046C^ 


raR025W. 


YHR026W. 


YHR123W. 


YHR126C^ 


YHR143W. 


YILOllW^ 


YIL015ff. 


YIL018W. 


YIL157C^ 


YIR041W. 


YJL016W. 


YJL121C^ 


yjL133W, 


YJL138Ch 


YJL191W. 


YJR018W. 


YJR047C^ 


YJR077C, 


YJR119C> 


YJR121W^ 


YJR123W> 


YJR143C^ 


YJR145C^ 


YKL060C, 


YKL147C, 


YKL148C, 


YKL157W, 


YKL164C^ 


YKL169C, 


YKR033C^ 


YLL041C^ 


YLL064C^ 


YLR041W, 


YLR044C, 


YLR056W, 


YLR058C^ 


YLR081W. 


YLR089C> 


YLRllOC. 


YLR177W. 


YLR264W. 


YLR284C. 


YLR304C. 


YLR340W^ 


YLR354Cs 


YLR372W^ 


YLR388W. 


YML022W. 


YMR007W. 


YMROllW, 


YMR015C, 


YMR092Ch 


YMRIOIC^ 


YMR156C. 


YMR205C^ 


YMR215W. 


YMR261C, 


YMR323W^ 


YNL069C^ 


YNL135C, 


YNL195C^ 


YNR076W^ 


YGL039W^ 


Y0L073C^ 


YOL086C^ 


Y0L120C^ 


Y0L156W^ 


YOLieiC^ 


YOR002W^ 


YOR009Wh 
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YOROIOC^ Y0R085Wx 
YOR230W> Y0R298W> 
YPL135W^ YPL179W^ 
YPRISIC^ YBR290W^ 

.5 YFL026W, YGLOISC^ 

YBR020W^ YBR044Cs 
YDLllQC^ YDL146Wx 
YDR277C^ YDR286C^ 
YEL057C^ YEL073C. 

10 YFL046W^ YFROOeWs 

YGR023W^ YGR024Cs 
YGR236C. YGR288W> 
YIL050W, YIL057C^ 
YJL199C, YJR039W, 

15 YKL121W^ YKL160W^ 

YLR030W, YLR036C^ 
YLR257W. YLR288C^ 
YML050W, YML107C^ 
YMR206W, YMR284W> 

20 Y0L118C^ Y0R053W^ 

Y0R312C. Y0R327C> 
YPL066W, YPL148C, 
YPR194C. YBROOSW^ 
YIL076W. YJL166W^ 

25 YOL108C. Y0R385W. 

YCL067C. YCR096C> 
YDR378C. YEROISW^ 
YMR197C. YNL157W. 
YDR297Wx YGR149W^ 
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Y0R108W> Y0R128C^ Y0R129C^ 

YPL004C. YPL036Ws YPL048W^ 

YPL218W, YPL220W> YPL246Cx 

YCROIOC, YCR091W, YDL107W. 

YGL059W^ YNL144C^ YOR003W^ 

YBR091C, YBR185C, YBR282W^ 

YDL220C. YDR057W, YDR123C^ 

YDR347W, YDR408C. YDR438W^ 

YER066W^ YER076C. YER084Ws 

YFROOSW^ YGL115W, YGL208W^ 

YGR064W^ YGR076C. YGR096W^ 

YHL042W^ YHR195W^ YHR210C^ 

YIL089W^ YIL102C, YIL113W^ 

YJR050W, YJRIOIW, YKL003C, 

YKL170W^ YKL194C. YKR034W. 

YLR112Ws YLR125W, YLR128W^ 

YLR326W^ YLR334C^ YLR395C. 

YML120C^ YMR031C. YMR053C. 

YNLOlOW, YNL025C^ YNL127W, 

YORIOOC. YORIOSC^ Y0R122C^ 

Y0R348C^ Y0R352Wx Y0R388C. 

YPL230W^ YPL275W. YPL276W^ 

YER025W. YFL027Cx YGL080W^ 

YLR046C> YMR035W^ YMR238W^ 

YPR165W^ YAR033W. YBL038W. 

YDL137W, YDL192W, YDR073W^ 

YGL187C^ YHR162W^ YJL167W. 

YOL002C. Y0L109Ws YOR180C. 

YGR224W^ YNL043Cs YPL067C^ 
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Y0R142W. Y0R161C, Y0R176W^ 

YPL057C^ YPL059W> YPL061W^ 

YPL272C, YPROeSC^ YPR080W. 

YDL129W^ YDR066Cs YDR529C^ 

YAL037W^ YAR023C^ YBR003W. 

YCR015C^ YCR038C^ YCR043C^ 

YDR125C^ YDR222W^ YDR225W, 

YDR479C^ YDR483Ws YEL039C^ 

YER121W^ YER189W^ YFL017C^ 

YGL214W, YGL218W, YGR021W^ 

YGRlOSWs YGR174C. YGR182C^ 

YIL006W. YIL012W. YIL028W. 

YIL122W^ YJLIOOW^ YJL169W^ 

YKL016G. YKL061W, YKL093W, 

YKR067W. YLROOeC^ YLR016C^ 

YLR204W, YLR211C^ YLR233C^ 

YLR408C^ YLR414Gx YLR444C. 

YMR073C. YMR162C^ YMR204Cx 

YNL139C^ YNL217W^ Y0L116W^ 

YORISOW^ Y0R187Ws Y0R251C. 

Y0R394Wx YPLOOIW^ YPL033C^ 

YPR005C. YPR014C> YPR192W^ 

YGL205W. YHL028W^ YHR185Cs 

YMR252Cs YNL192W^ YNL202W^ 

YBR009C. YBROIOW^ YBR151W. 

YDR086C. YDR224C^ YDR377W^ 

YJL216C. YKR009C. YLR165C^ 

YPLOlOWx YPL233W. YBR036C. 

YPL170W, YCR046C^ YDR387C^ 



wo 03/018792 PCT/JP02/08495 

11 

YFL050C. YGL051W. YHR132C. YIL112W, YJL141C^ YKR098C, YLR052W> YLR206W, 

YML129C, YNL203C> YNR014W> Y0LO43C^ Y0L096C^ YPR184W, YAL028W> YAL055W. 

YAR062W, YBL095W^ YBL102W> YBR122C, YBR157C^ YBR161W, YBR251W^ YBR298C, 

YCR039C^ YCR083Wh YDL018C, YDL067C. YDL078Cs YDL091C. YDL215C^ YDL216Cs 

5 YDR022C^ YDR067Cx YDR079W^ YDR181C. YDR186C^ YDR196C> YDR262W^ YDR306C^ 

YDR319C. YER188W. YGL004C. YGL035C^ YGR036C^ YGR062C, YGR120C^ YGR131W, 

YGR141W> YGR167Ws YGR287C^ YHL024W^ YHR080C^ YHR097C^ YIL077C^ YJL046W^ 

YJL070C, YJL096W. YJL113W, YJL146W, YJL180C, YJR019C. YJR049C, YKR058W, 

YLL005C, YLR078C, YLR151C, YLR271W^ YLR295C. YLR351C, YLR375W. YMR023Cx 

1 

10 YMR025W. YMR135C, YMR210W, YMR267W> YMR278Wx YMR293C. YNL073W^ YNR037C> 

YNR040W^ YNR072W, Y0R028C, Y0R316C^ Y0R328W^ Y0R363C, YPL039W^ YPL040C^ 

YPL099C. YPL107W, YPL134C. YPL138C^ YPL140Co 



15 }^^'^''y<DMI P S : Munich Information Center for Protein Sequence^ ^^CO 

SGD : Saccharomyces Genome Database) iZ.^^^^X:iSV) ^ ^ 'y'^—^y Y 

' — ^ (SCPD : The Promoter Database of Saccharomyces cerevisiae) ivl^B:^^ 

25 5 o 
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^M.^^1^i^(D}$M 5 ^MM, PP138-165, pp. 234-263, 2000 o 

'^—:^—'$t:yy<^M<OMt\^Xi^GFP {Green Fluorescence Protein) 
(Heim, R. , Cubitt, A. B. and Tsien, R. Y. (1995) Nature 373, 663-664 ; 
Heim, R. , Prasher DC. and Tsien, R. Y. (1994) Proc. Natl. Acad. Sci. , 
91, 12501-12504 ; Warg, S. and Hazerigg, T. (1994) Nature 639, 400-403 ; 
Youvan, D. C. and Michel-Beyerle, M. E. (1996) Nature Biotechnology 14 
1219-1220 ; Chalf ie, M. , Tu, Y. , Euskirchen, G. , Ward, W. W. and Prasher, 
D.C. (1994) Science 263, 802-805) ^ i3-;^7^ ^ (Canestro C, 

Albalat R, Escriva H, Gonzalez-Duarte R. Endogenous beta-galactosidase 
activity in araphioxus: a useful histochemical marker for the digestive 
system. Dev Genes Evol 2001 Mar 211 (3) : 154-6) ^ /^v':7a:^— (Arch 
Toxicol 2002 Jun; 76 (5-6) : 257-61^ Estrogenic activity of UV filters 
determined by an in vitro reporter gene assay and an in vivo transgenic 
zebraf ish assay. Schreurs R, Lanser P, Seinen W, Van Der Burg B. ) ^ ^XfT 
±^/l^h^l^:^y=c^V^-^ (J Recept Signal Transduct Res 2001 
Feb;21(l) : 71-84, A simplified method for large scale quantification of 
ranscriptional activity and its use in studies of steroids and steroid 
receptors. Zhang S, Lu J, lyama K, Lo SC, Danielsen M.) ^^if^ :l tt^X' 
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^iJ;<^P)i^TV^S (^J;tf^> Kaiser C, Michaelis S, Mitchell A: Lithium 
acetate yeast transformation. Methods in Yeast Genetics, A Cold Spring 
Harbor Laboratory Course Manual 1994 edition (Cold Spring Harbor 
Laboratory Press) pp. 133-134, 1994 Sr#fig) „ "^ti-^^ -^^^^M^^^J^K 

17— K:^'5'jJ^ Qfc^^2M> ^±lt^ 2000, PP299-301) i t) i^fflf '5;5\ 
2) i|?^^PCR?fe (RT-PCR) {^%mm^. m «X^SIJ# npsv- 
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X ^^PCR Tips, mm±. 1999, pp25-43) ^iC ioT^ffl-TS i ^ 

-r^o ^fc. RT-PCRtt. ^TRNAStj^^^^^ (reverse 
transcriptase) ^^V^T c DNAtCjs&^tfcb^ ^JC^KZ) c DNAS:t±l^;^3iS|-i: 
U-C#^07"7'1' h ^ BI^DN AjK y 7^ 7— V ^T PGR ^^tV ^, 

i6^(^RNA(D#^^^^(^cDNAoiii|is^vN5?^T\ ^m^Mi\:-r^:i7mx-h 

•So 

s. CdCl2^ HgClax Pbcig, 4-=.hu^y v:y~-N-:t^^4 h\ 

2, 4, 5 — h y ^ C2 I3:7a:y — y'K y— ^^1^^o^i/^J7^^df•f->'^ a^^U'>' 
lf^i;?9^:^;^;/ux^^ K1^i^-^:/;i^f>', 2, 4, 5, 6 -x h^^ n n- l , 3 — < 
^^if >- V?;* /i^^^:^ h y /v^ -7" h ^ p< ^/i^^ V A v^;^/V':7 ^ H\ >- If ;^ 

(v^^:^;;i;yw^7«'- h) lEi&> 8 -y ^/i^-N-/^;:^ y /w- 6 — y ^ K 
i^:/^/ir:^^/K T i?' n U'-l' V, v^y 'f'/u:^ju^:;t^i^ K> 7 1^7 KT ixT" 
^^^^ ^^^J) (N- (^tX/Kp^^/P) — hT>'^^!>A4 1. 0%. 

#®^tt^J 5 9. 0 %) , }i^v^iy/u^yy^:y^/u:^ h y r> ^ ^ ]} /umm 

:^^y^7A, 2, 4-i:<^j^nn7a:ydE^-:/i^^, t^rwb;* y e^i^. 

(a) fl^V^ /^/VAT/l^-T^^t H\ /VA, 2, 5 — -i^^ n n:7ai/ 

cin^'-Jr/U (I I) ^ fiiJ^HA^;^ y r>A, h ]) ^ ^:=-/]^:^X^ u }>\ :7ai/ 
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«5tfe^:7°n^— ^ — i UTYLL 0 5 7 C(D%<D$r>ffiV^§ ^2, 4--:^:?' a a 



5 ^<D-efi^.evN^ i! fi^l^-efcs 



(Saccharomyces cerevisiae S288C(a SUC2mal mel gap2 CUPl)) ^2 5°CX^ 
TSiC2 



(1) Na gA s 

(2) C d C 1 2 

(3) HgCl , 



0. 3mM 
0. 3mM 
0. 7mM 
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4) P b C 1 2 

5) 4— = hndf^y y V— N— K 

6) 2, 4, 5— by ^nn:7a^y— /V 

9) 2, 4, 5, 6-x hytJ^nn-l, 3- 



2mM 

0. 2 aM 

1 6 fiM 

1. 3mM 

2 p p m 
1 0 mM 



1 0 

1 1 

1 2 

1 3 

1 4 

1 5 

1 6 

1 7 

1 8 



7 5 mM 
2 p p m 

8-p{^/W-N-/^^y/l'-6-y;^>'T^ K 0. 8 2mM 



1 . 3 6 mM 

0 . 2 0 mM 

1. 4 IM 

15 0 omm 

0 . 0 2 % 
0 . 0 1 % 



1) N- (JJ^;^/J^7«^/^) i/y v^-:h— bT>'^^e7j^4 1. 0%, #ffi?gi4^)j5 
9. 0% 



byi>A, lOmM EDTA. 1%SDS) ^Mk.. 6 5^T*5^r^Mi: 5 U 

^m^m ufc=^ ^ V ^ 5 ^f^^ 2 mm o ufco y=^^ —fv/ 

^crn4^/VAl : l^^l/'2^*|JDx.T^vL^bJii^^^#. ^Itttii-LM^i: 
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^ h y ^y-y l^tcmz., :^\i'i^:f3^AX-m^. ^jiiSrtr^'.eofc (Oligotex- 

dT30<Super>inRNA Purification Kit, Takara) „ wOmRNA^r^^^l^Lfc^ 
^ 1/:^^ K^^V^afi*^^^^ (Super Script II Reverse Transcriptase; ;«7i? 
n :J^#-i-18064-014. GibcoBRL) V ^Ti^fe^ m^^<Dmi^ C y 3 - d U T 

5 Potency 5- dUTP^n^ :zt.'^XmMc UN A^mtCo 

:i(DWMcDNA^TEy<y7r^ (lOmM Tris • HCl/lmM EDTA, pH8. 0) 

10 mhi\:^m^tET\c:ton^m^mRNA&y'{t^^m^^^T\^mf^mm^ 

fij o fz.m.X fe S o =1 >- h n — /W© m R N A^m»^ ^J^ ^ < ^ ^t^M ^ b fc 
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*fe5cocNicNjo>'^ooor^o>cor:^or^<or^iocNjx-cscNic\jcoc^ 

^lO'^OOT-CO'^CO'^C\|OCO<OOOlOx-'^COOOLOCNCNinCNtOlO 

^^^J^ m m • 9 m * m _ ^ ■ » ■ ■ * ■ v • <■ » • » * _ ■ ■ ■ _ ■ 



00 eg o> o> 

^ O CM CM O 
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00 to CO a> 05 lO 
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LOCDO^OOO>COLOCOx-'i^ 
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CO 

• « 

CM O 
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CO 

O CM n <0 CM 
" * C^j * 



^ to CO 
CM CM lO 



<0 CMtOl^i^CMCOv-T-r^lO'^-tO 
^C^'ir-COCOx-CM^tOCOtOx- 

SSTo-^-iocMh-r^cDoox- 



to lO CO 00 GO 



CO CO 



OCMIO'^COOOO>CDCM 
•T-CMx-CM'^'^-CM'r-'r-CM 



.41 ^ 



x-'^<3><ooor^'^iOh^oooocoocO'^cMcocnoo 

m m ^ m m m m m m m mm * m m -m m m mm 

'«4-T-0'r-^tOT-Ov-0-«-lO'^'»-'*-'e-CMOCOO 



CD 

cj> CO ^ to to r*- 

CM oi CM CO CO u> 



CO a> o> 

CO CO OC> O CO GO 



''^ ^ CI> CM 0> 
X- O CM CM 



CO CO ^ 

^ o ^ 

r*»- o ^ ^ oo o> 



C^lOCOOOlOCM'^r^ZI-COtO'^'^CMtOCM'*- 
CMCMCOlOCOCMCOCM'^CMCMCMCMCMT-^'^'r^ 



CO CM O 



h^COO>OOr^OO>OOOOOO^CO'^CM"«-O^OOT— COCO 
CMCMCir^^CM'^COcdO'^CMCMcdl^'^CMCMCO 



CM ^ GO <0 to O 

• • V « * « 



OCOCOOOCMt— 0>CMr^OO'«-CO'T- 

■«-^CM'T-=c=>'^T-=0'^cdcMCMcoc\5ro 



J i ] 

7T to 



CM 

f-. o> <c) 

CM °? CD X- 



00><Ox-GOCOOCOI^lOOOCMO>tO'«-tO<0'^I^Cy> 
CMCMC5cdcr)COCMT-="^COOCOT-^C>T-^'r-=T-^CD"«-^C^ 



X- <^ 

^T-COCdod'«^COCD'r^OO<OOOOOOtOCO'«-'r^<0 



CO CO 



CM 

eo ^ CM »^ CO 

^ ^ <0 CO CO o 

1^ CO 'W- -r- 



<0 CM GO CO GO 

CMCDlOCDcO«^Gd<>iGd^<PGC>0><Ox-:C3r--^Cqcq 

r^-'^OI^'^CMCMOtOCMO'^-'^OO'^-CO^-'r-^CM 



to ^ T- c3> r-- 

to CM 0C5 CO CO 



CMCJ>C7>Or^OC»OCOCOCMOOCOCOO>OCOC3> 
-CDCOCMCMOCM'^-T-CMCMCM'T-CD'^-x-CD 



00 



^ <^ 
x-^ CO oi CM 



CO 

CM C3> CO 00 CM 
CM CD X- O CO to 



0> CO O O X— 

csi CO CM ir> 



O'»-"C0O00C0CM00inT-CMC0 
x-^'^CM^-lO'^T-'T-T-CM'*- 



OT-OGOI^CMOtOCOGOCOCOO^tO-^lOT— CO'SfO 
CM'^CMO>CMCOCM'^OOCM'*— 't-IOOOt-COCOx-CM 



lO 



1^ CO C7> 



COr^CDCOCM-'-CJ^OGOT-CM 



CO CO CO 



CO O lO CO CM O 



00<3>C»v-lO<3>OOlOI^CMOOlOOOlOOr^r^CMOtO'^'*r-CMCOxl- 
'^tOCMT-rOOCM'^O'^'^-'^O^CM'*— CM-^x-T-^Ox- 



co. 



'*^J-COtOCM'*!l-OCOCJ^CO^ 
CMCMCOCMtOCMCMCJ>CMCZ> 



00 _ 

'^CXJGOtOr^OtOtO<3>C35'r-|^OOCDCMOCM 
x-T-OOCMCOCOOCDx-CMx-CMCOx— -^CM 



^ cMCMO'^co^Lor^cji 
Sj!^ cox-^-^cocooiojcor^ 



T-OOOx— L0I^C0'*^00OC7>O0><X>00COC3C7> 
x-^tdx-=x-^CMC3CMCMx-:CMx-^CMCDx-^x-^c5CMe=> 



If 



'^tO'^COCOx-OJx— O'^OCOGOOO'^lOx-'^OOx-l^ 
COCOCOx-^OCJCMcd'^OJx-^'r-^CMCMCMCMx-^CMCMx-^ 



lo <o o 

m m 9 m • • 

CM X- O X- -T- 
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^^lOC^ICOO'^0>oococ^l"^'^OOOCO^lOOCOO>tOC^4cOC^l^lOCOOO<OC^I 
^^^j ■ • • • • » • * * * ^^3^ 



lo 

•r^ CNi Oj 03 



^ ^ CM CM CO CO 
lO CM CD x-^ 



mCMCDCMCOr^COCOCM 



CM 



GOO>IOO>LOCMCMCOCMLO 
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cr> CM 

CM CM 
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CO LO CO CO 

« • • a • 

CM X- ^c- 
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CM 



CO CO T- 'r- 



lO CO U) 

■ ft « 

'T- CM 



CD 

CM OJ OJ 



CM CO CM T- 

• • • • * 
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CO LO 
CM ^ ^ 

CM X- 
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CM 
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• m mm m 
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m ^ mm mm mm mm m m m m m m 
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• ■ • 

CM X— X- 
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■ • • m m m 
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0CM00C3t-000'^'«— oooooj^ooooo^-^o-^oo^oo 
o><oo>c\io>c*>coo>cNic30ior^c^oocoocDr^c\iaoo>'«~a>"^05cocNi'^r^ooo 

T-'^T— x-x— O'*— C^lOcnOO-*— CN^T— CN4COCOCNjT--C>JC>Csl04-f-'f— '^'T- 

lO<X>COOOIOCNI<0'^00"«!f<OI^CQCX>U>T-OOOT-r*^0'^CNJOOU>00*x5'^C^ 
'r^C^^^'r-=CO'^'«-'«-Ox-IOC>l'f-^x-CNCN|'«-CNIOCOCO'St-<NOC>l^ 

^N*.C0O0>05C0CDO>00C0O'^<0lO00OL0<0r**-<0lO0>r^00C0O"^<OOCM 

, mm " ^ ^ ■ " • » • * * » • ■ • • 

COx-'»-'«-CMOCNJOOOCNJC\IOCO'^OCNJCOCOO'«— 'v-OOOO^'T-'T-T-^ 

h^x— '^T-a>x-cooo>u^'^oou^r^O"^^cNr^oooiocDC3<DoocooO'^CNico 

" a • , B • • • ■ • • « r • • ^» SB BBM ■ ■ BBS " " • « • • 

T-C>|x-'r-x-C>lT-^00'f-'«-'«-C>l'^^CNIC\|v-C\ICSI'^C>Jx-x-'^r-x-^C^ 

c>jcocococNixfc>jcNicO'^"^u5cvjc>jco 

■ S *• BB BB B»B««»»»""" 

CMCQlO'^COCNtOlO ■^OiU^OOCNlr^OCNlOf^COCOCvlCNjCO'^'^COCqCjT-^OO 

^x-:^^o5oicDT-: x^csiT-:c>jco^i«'c>i'r^c>jcNic>j^<>i<>iocNj^x^^ 

COCO'sf'r^CNic*504T-^Qd"«-=COT-='r-^c4lOC>J 

CO o 

r^x-|^0>0>C>JIOOCNI0>x-'^x-^lOx-00<0QCN"^U>000>'^C>I^O 
COCr>'^COCr>CN'^'«--^COC>»Ox-^COCN|CO<d 

cnoooi^ooc^r^QOO'*— ▼-h^r^'^c>CNjr^coc\i^'^o>cocviLOCDcooLoi^<o 

« m m mm ^ •• •••• •••••• •••• ■» • 

CX>OOf^OCqNl:'«-;Cr>lO^OC)'r^^r^CNJU5COCNiC^ 

iN^^csio>coo>CNiCD'^o>ior^cNi'^'^r*^'^'^ooa>cNicNih^cooo>a>cococ>ioo 

B B ,BB«BBB»«» * « • " » " * * * B • • * 

C>J'«-^v^C>'^CO'r-=000'^C>JOC>5'«-=000 

'^ocD'r-aoc>ix-ooocsjcoo>cocO'^oc\ic\iiocou7'<d:'^cq'*^ 

* ^ • • • ^ ^ » B * * C^i C^i ^™ 
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ioc^ioiou^coo^aocococouoaoi^cDLOo>c\io5or^cocNioococo^ 

OOC0OOO^x-OOOOOOOf-'s|-O'«-OT-OOO^O'«-OOOCM 
Cy>OU><^Ol00>CN'^COCNlCNJCN|00C0C0<0CNll^O'r-<0CNC0T-0>x-C0IOl0C0 

o^o>a>Lniocoo>^cNCDcocNio>oo5r^coT— cNic>iocoocoo^oor^'«;r'^c£> 

OO'»r-'r-x--«-O^C\J^'^x-O'«-x-T-'c-T-CNlT-T-'«-'«-T-l0'«— 0'«--'^T~0 
T-^r«^C0'r-='t-^CNJOC>JCNi'«--='^CNjCN"^T--=O'^ 

OT-rocD'^coo>'s}-o^LncD<oc*>'^r^ooor^'f-co'«— cNi^tocsicoco^-^ 

'r-C0'r-^^OO'T-OOOT-*'r-CN'r-C>iO'r-^'«--r-'T-OT-'CNIC>Jx--O'r-T-C0 

cNcooO'«--oocMi^ooococDa>'c-r^'<4-<oocO'«— ooa>Oic\i'«;i-"^c>cococoou^ 
c^cQC>jc\iT-^cocN'^x-=cNicoc>ixi=c^coc>jCNi^ 

oooooiocoa>i^'«-c3>ooo>cNiior^oO'«-coo>or^o>cocO'«— ox-ooco 

0>CNiC005COCMI^C\J'«^x-rOCO'c-CM'^'«-0>0>CO O00L0l0<00>^00OCX)C> 
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CN 
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0>C0'^'c~Cnf^C0'r-CNI'^0>'^^OC>'sfC\lT-CNIt^C00>r^'^"<^ 

• •••to •••^^^•■•••••••••^•^ ••• 
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*«••*••*•« • • ■•«•• ••••«»•• •••••• 
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• •••• •••••••••••••••••••«••* » ■ • 
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^^^J * * • • • • • • • ■ • • ^^^j • • • * 

OQQQQOQmmmmiJUUJij_ij-u-OC!)C90C3C9CDOx:x::^=^==D=^==p 
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coo>ooQC^Jo>^^cx>r^cDop'^c^l'^ocol^r^o>cooo<oo>c^J'^x-^ 

OOCNjT-T-O'«-OC\IC>4xi-C0OO'r--r-'^O'r-OT--C0r^^r^'«-OO<0l0O 

oo>coi^'^coooo>oocoo>r^cooocNja>coo>cococO'«-cNic\iocoo>coco 

'i^'«-x-T-T-C\IOO't-T-'«-O'«-'«-CNI'c-CgOC>JOCNIO'«--C0'«-'r-C0v-'<r-"«--«- 

CNi'sj-(X)'*d-coo>c>joo>oooox— -t-T— csi-^-^-ooocNji^T-o^cooi-^u^cgT- 

l0^'T-C\IC>IC0'^OOO'r-OC\IC\ICNICNIC0'^x--x-T-O'^CNT-'r-00C0CN|'«^ 

0> CM 

T--C0I^C0C^C*>C0C0C0CNI0>0>x-C0OC\JC0C>JCN^^l0OC\|<0Ol00>C0O'«— 

u5cd'^cN'^^=-roco'^cN'^c>jc>5cN3cNiio 

a>'^ocoi^ooc7>CNir^cQoo<o cm to oocMLor^-^i^io-^-coooco-^xrcMcO'r-r*- 

oo 

r^'sfoov-oocNicvicNa>u^r^r«-<ooo"^T-iooOcor^cocO'r-cM'^oo'^o^ 

p as m m m m * a aa a ■ aaa • • Vlh^ - a a a a a • ^ • a a .■ 

T-CNCM'c^x-CMlOtO'T-CM'r-x— CQCMCOT-'T-CM'f— COO'*-'*— "^"^COCOCM-T-CO 
U5COCOCM'*r-OOCJ>CMCOO^x-rs.-|^00 00<OCO<OK^U5CMC7>-«!i-00'^CMCM<OT-^ 

aavaaita aaaaaav a a « ■ ^a 1^5" • • • • a a ^a • » m 

OlOCO-^x-COOU^x-COx-x— 10'St"COlOOx-OCOOCslO'^0'^COlO'«-'^lO 
OO'^r^OOOCOOOOCMOOCM't— CMh-.0500CX>^0>C£>0'r-00'^C3CMCMLO^CO 

• • • • • • • • • • • • 

COx— OOCJ>CDC7>CMx-OCM OOCNIOt— x— T-COCOCMGOr^I^C5>tOOOt-LOx-COCO 

t^T-OCMC0CM00CMC0CMU5OCM'^OC0CMO'S^O0>xr-r^C00>xr-<00>'^C0CD 
T-CMx-CMCOCNJx-'r-x-x-CMx-CNIx-COCMCOx-lO^T-xr-x-CMx-xr-x-T-^ 

IO'^CMC3>CNJCOCM'^C35'<^x— C0CDC0O0^0>0>U^x— t^CMx— oocMr^ooor^cMxa- 

cocMoor^mr^o<or*-r^cMOD'^'^oococM<oo>cocoi^o co<co*'^ lo o> oo o a> 

X— CNOx— T-CMx— CMOOx-'Ox— T— CMOC3x~T-CDx— x-'c-^-CO'T-f— T— CI> 

COCX)CMCMr^[^l005IOa>x-OOOCMCMr^CDx-OOr^OI^CO<OC30IOrQinO<000 
0'«-U5'^x-C\IOOCNx— IOx~COx— CMCOCOx--x-lOx--v-CO'«-CQ'^CMCN|'^lOO 

OOlOCDOOCO'^CMnjr^x— lOlOC*7CMCMC7>'^COC»|*S"^COOCslCOO'^COO>I^CO 

. . a a a - a V >J a . aaa a a a - aaSk^ a a ■ a a a ♦ - - - - 

X— CMOx-x-CMCMx-COx-x-OCMx-CMCQx-x-Ox-T-C^x— T-'r-'T-CM0DOx--O 

o>coococox-x-cocoox-T-o>cMocor^<oi^<oc5iO'<;i-ocMooommx-'f— 
* * • ■ • • • • • • ■ * * • • • • • • • 
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cocDCOcocoiotocD'^x— CD 'C£> cD'^cooocO'r— r^c\io>a>o>^Loc\j'^r^Locor — 

OO^OT-v-'«-OJCM'«--^Ox-<r-CMOO'c-CMOO'«-OOx-OOOOCMO 
CN|<OCOCOCNOO'^'^OCNOCDI^OOOOOO"^Kt-OOh--'^x— 0>'«— OOCO<DO>r«* 

•5 • • • • • • • ■ • • • • • mm m • » m m m m m m m m ^ ^ ' _ 

T— lOCO*»— '^^0>CMl0t0OOC0OT-OCM'^'«— ^C9'^lOO>r**.OCX>x-x— o>o> 

* 7 ' ^ • • - ■ - ^ * ' ■ ^ » • ^ - _ - • • • • ^ - . . . 

"^▼-o>ocNj'«-ooc>4iocox-ooo> Tfcvi coooor^oocO'«-'^ooioior^o>o>i^<o 

— m y * . • — 5 _^ • — * • • • • _* • • • • w m mm m m m m m m m « • m 

v-O-*— -r-x-T-O '«-C\JCM'«-r^T-CMO'^'*-OOOOCOv-CMC>4'^CM'^'«~OT- 

'^"^O'v-T— cNii^iO"^r^oO'«-'sf^o>ooT— ocNi<oor^cNio>u3c\ir^ooococD 
in 't- in c^ co cn 

cf5idcN5c*5cocr>cNjoocNc>ic^'^cocNc>^ 

OC>JC0IO'^x-^C0«>'^'«-:C*5OC>4CN|0DC> 

i^r*^co<oo'^ooiocNi^cooor^^cN4o>Goa>^r^cNicoc^ioio<or^i^i^c^ 

^C>JCNjCNix-=COO'^CNix-x-^r^CQOC>40C>5cO'^C^ 

'T-OOx-T— X--X-X— COOOCvlOOOx—x— x—Ox— Qx— X— Ox— CNJO-i— 

i^o^'^coc^ot— c\ix--o'^cvir^oocox--coinx--ocoo>o>o>ooc>j^io^ 

'^CNCnIx-x-CNJCO't-COCNJOCOt— cnU^COx-CNlCNIx-OCZ>x-CN|x-x-OCD 

O<DOCNI<0t000t0I^OC0a>'^C0CNJCNJx— cnoQo^coio-^i^ox— ^csiotooo 

'f-=cocNje>jx-:x-:c>x-;xr^c>ix^ocoo^T-^coc>icN^ 

oocsio^or^r^ocNi^i^cooo^ocsjocO'^'^-coooiocNiooocox— X— r^o>cNi 

O-^-Ox— T— X— X— x—OdJOOx— X— X— x-'^x— X— X— OOx— X— CDx— X— X— OQx— 

cQooc»r^oor^cocNoo>u^c3CNir^r^x— u^cor^oo'«^oi^c\iaDCN 

_ 5 ■ • ■ • • * • • - . . _» ' • * * • - . ■ • • , • ' . . ' * 

C\l'«-00'T--x--Ox— X— "v-x— -r-COOCgx— x^C>4'«--'^'r-CNIOCslOCN|'«-x-CN|x-0 

c>4 CO ^ ^ CO 

oq o uo CD CN '^cococ3>m'^ioooio<Dr^otor^x— ooioco^iocMojcoo 

C\J 

O"^oo>^"^<»'^<»-o>cooo"^'«— ooco'*?*''«"a>CNia>r^cDu^c^c\ioocNicooo 

X— CNlOx— X— x-x— CO^^'^ O- Csi^Qn^C^<^'^CSlCZ>C:>QQC>CSiC>i<^CZ>C:>^ 
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2JOoqcN!coo4o>Qq^cqc>Jor--:Ococ>jc^ 

OCN'r-^CN|'«-OOx-'«-'»-CNIOC>JOx-T-'r^'r^C>ix-:<*-:'T-:x-^^T--:<^^0^ 

%mt^ ^P"* ^T^" 4B^v ^mmm 

<ot-; ^^«X)oocqo>cqo><q<p<qcoco-r-ooo>h^oocooa>coi^i^ 
ocNj '^CNic>jT-oococsic\jc>cgid'i-=T-:x-:cgc>icO'r^'sj=x-'^ 

cS <x:> <o 

o>'^r^iO'r^co'^c>jcDh--cDi^o>c>aoic>j<oo>o^ 

'«-CNJO4Cg'*C\lCNIC>IC\IC\ICNCNx-CNJC0C>IC0'r^C>j^ 

<=> <y> CO csi oi cy> t^, isi a^^^ ^ 

O^OCOCNOx-OOCNIx-'r-O.C\|T-'c-x-i^'r-:^^C>iOx-=CNiv^'T-:T-:oOO 

2 S S S ^ S ^ 2 S ^ ^- ^ ^- ^. ^ ^ ^- ^. ^ ^ 

c*5(^f^cocq<r>r^x-;oc>jcoocr>oqcDinc^ 

3 ]fi ^- ^ ^. "==> ^ 

^ ^ ^ ^ ^ ^ <R 

^ ^ O O J-s r-^ O CNI O CNJ 'T— T— V- ^ t-^ LT^ CO CO CO CD h*- x— CO CO 0> 

QQmmil3ii:ij_uic)C!)C300x£S--'--J-JDCcc:=^=J=j^ 
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C>ICsJr^C0C0t0C0CN|O00IOC»CNJI^C\|00<£>^C0r^'^IOC00>U>^C0T--C>iCDlO 
•^-COOOOOOOt— O-^OT-OOOf-OJOOOOOCOOOx-OOOx- 

•T-rN*<00>rOx4-0<OCQU50>C\J<OCNIlO'^0>00'^CNI'^h*.CO'r-OCOOOCOCDOO 
x-T-'i-O'i— T-'r-T-'«-C\|CS|Cg'«-'«-0"^C\4"«— C>JC\|'r-C>J'r-^'c-0-«-00 

<0OIO00'r-0>'f— 00<0CNiCNIC0OI^CNI'^U>l^00CNIOU^'S^T-000>'«d-C0IOOa^ 
OCN|'»-0'«-0'«--r^CNCN|'«-CN4CNilO'r-C>J'«-OOCN4CNCN|IOx-00-i-'«-C^ 

COOO'r~a>0>IO'^'«-0>000000>COCDaDlOO>COC^OX^CN|lOOCOOC3x-T-lO 
COT-'«~OT--'«-C>Ix-0'^CN|x~OO^OCN10'r-'T-x-^'T-'«— OCsJ'r-COrOCO 

OOCDa>OCO<OOv-COCNr^'r-OOOOOOC7>a>00>OC>JtOh-.COv-0>CDtOO>0> 
CNII^'c-COCOa5a>OOCOlX)r^OCO<00><0'r-05'«~00'^<DO><Ox-x-000>CO'c-|^ 
CDinO>0000>OOCOCN|'^'«~I^COCOO>x— G0O'^0Dx-0>x-0^OCNIOCN1t— CO 

c\ir^coiocDi^co'^iocNicou>or^co'^'«-cor«^'^ooo'^cN4co'^'^'^ 

eN|x-'r--OCN|'<-'«— T-'^CO'*-'*— C0'«-v-CN|C>l'r-OO-«-^Cgx-O'«-'^O"^'^O 

ooiOT-o^cococ*5ooo>'sj-coo>o>'<;^cNT-ococ»c>i'^'^CNji^r^ioo>r^x-o>'«— 

•«-T-CNJ'^C0CN|v-x-C0'^OCNCNI'^C0'^C>4'«-'«-'^'^C\IC0Q'r~-^O<0C0C0 

'^o>oocou>cnT— T-ioi^cococoococoT-cNoococoooiocoor^LOoo>r^o 

T-O^'<-C0'<;fCN'^^*r--C7CNIO00C0^^CN^C0<v-C:>C\IOCNJ^OC0O'^C>l 

•T-O'^— '*-a>oo>u>cor«--iocNiT-Gooor^o>ioi^x-coa^c5a>oooooocoor^r*-. 
coioo'«-ioooo>CNiT— cNJo>r^c»'^ooocou^oocNico"^cooc*>csio>'^co<oxi- 

CN|T-«T-'«-T-OC>x-COCNIOC\IC>JCOCNlT-OC\IOx— '«-T-CO'«-'«— '^Ot-'^OO • 
0><00'^'^0>0>OOCslOOr^COOOCNII^CNOOOOCOCOCX>lOO>0><Or^O>lO CDCX5 

CNICDC000a>X0CN|'sJ-0>'^OI^<NO00C00>U5C>IC>'^<00>C0O'OCNlOC000O 

* * * • • • * • * • ■ • • • ^^^^j • • * 

<oo>oco'^iocNicotoS'<ta>ocooooooo<ococN4o^'^-^r^'«-oooS 

'«-C\l^'r-C5in^T-C>JCOO'«-OOx-CN|CsI'«-OCvlOlOx-T-- 

ocooO'«-cocntooor^i^c3>c3ococococooocoooo^oocNcor^'^a>iocNiiocNi 

OC005C0OCNix--l0a>00h^C00><0C0G0'«-L0OC£>T— OC300CX5l^05O0>'f-r^ 
***** ^^^^ ^^^^ • • • • • • • ^^3^ • "■ • ^^^1 
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^^^^ ^^^^ ^^^^ 



C000C0C0t0t0I^C3>O 
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^^OCsJCOCMO CNJCNC^C\JOOO>CNir^l^CNICO<000<OtOlOlO<0'^x— Ox~'T^lO 
CNCDCNioCNjcO^CDCOCNT-^T-='r-=COOT-^c5'^C^ 

O T— CM T— X— -T— X— T— T— "T— T— C\| O ^ V- T"^ CNJ CNJ T"^ T-^ O ^ ^ ^ ^ Q 

^^^J ^^^^ ^^^^ ^^^^ " * ^^^^ 9 9 m m m m » m 

<pi^o>oc>cNjr^o>x~c3CNr^<or^oa>cNic\4o^^o>o>oooo^^cvicoo^ 

_ * _ I * " " • * * * " • « " - - • ■ . _■ • • • - * - a ■ • • ; . a a 

■<^CNCOC\JI^O>'si-rO^U^CNICOOOCOOOCOIOCOlOU>'«-x— OT-!OCO^COCOf^ 

* » " " - " » a a a a a « - a a • a a a a a a a « a a a 

C>JCqO>'«— C\JlOx-COCOOO>OOCNlCOCOlOCNICNIlOlOIOOOC3U^CO'^U^|^l^ 

" " ~ ; • * " • * " * • a a B m a a a a a a a a a m m a a 

O * * * ^-a J " ,11- ' ■ • ' _ , - - - • - - _ • - - a a . a • - 

^ X— O CM O O X— O X— O T— T— O X— X— O o X— Q X— T— X— T— X— X— O 

o>o>^<oo'^"^cox— cooooooiooooox— CO'*— r^o>coooo>ooor^iocoGoco 

^i^t * " ' " " * ■ ' _ • ' a a .. _a . _a a a a a - a a a a . 

"^■^x— X— CMx— -^x— X— CM^-CMOx— OCNIOxr-CMCOCO'*— ^Ox— Ox— X— X— X— X— 
C^O^^OC^-^COx— C00>00U^lO0><0GDOIOC0<00000'«— '^•xt"^CNJO>0>CO 

i I I r r n I .* * * • • a a a a a a a a a asaaaaaaa 

^CNlCOx— ^COO'Si-OOC3'T-CN|x-»Ox--C\|x— Csl'^'T— C5CN|x— ^OCNO-*— X— x- 

a^cncDcy300c*^'^05COU^cocNjcoo>cDCsJc^cNjr*--iocoaDcoo^ 

^ - T _| ,|_ — * " . ' " - _« » " a ■ - a a aaaaaaasaaaaa a m m 

<0'«-OC0OOO00C3x-x-CMOx-C5x— x-x— CMCMOO'^CMOOOOCslCMO 

ojooocNx-^g'x-^'^cjojwjoi^r^cocNjc^ 

cNCDoqcNjcocNjox— coco'^uo cMoiO'^'^coh--cO'^cMr>*r^iocMioo>x— co 

T— CM X— X— CO x— x-^ O x— x-^ x^ CM x— x-^ x-^ CM x^ x-^ O x-^ O x-^ Q t-^ x--^ : 

r^COOOCOUDOJCMCNIO'^OCnOiOOOx— x^LOCOOOOCOx--r*--'^tOOOI^h--Ox-- 
r^CgCMCMCOC0'csiCMCNJCMCMCN4^COx-^CNiCMCMCMC^ 

oc3i^c>4af>iooqx-^cDO'^co'<^-cocoi^CNix-cox^ 

^^^^ ^^^^ ^^^^ ^^^^ ^^^^ * ■ • ■ • * • ■ m « V « 

o h«- X-; o CM o cD<oi^coo>x-ior^ooiooo>x— CO'*— ^ooa>r-r»-cDiocMco<o 

■ J ^ ■* • " • * a a a - a a a a a a a a a a a - a a a ■ 

x-x-x-CMx— x-COx-Ox-Ox-CNJ'*-Ox-x-Ox-CDCMx-x-OC30x-CM'r-x-x-= 

OCOh-^C3CsJlOC3'^OOoqi^O>OCOO>lOC9COr^CN'*:J-x-IOCMO>COU^CN| 
CM^^^^C0^x-'c-x-Oxr-x-x-O<0T-x-x-x-C0x-CN^r0O^r*-.x-C0O 

cqiooqcq^ojx-^x— oqlOc^lc>oo^o<ooooo>cooocDCD'x^o<ocx>o^ 

'v-CO'^x-x— CJx-^x-^Ox-^-c-^x-^x-^O-^CMOCNIOx-^Ox-^CNix^ 

5l52222SI2^^-2^^^^55222J^S25S2S5oc3SS^ 

CO O ^5 S X— T~ ^ ?i4 o Q O O Q O C3 c> ^ J Q o X— CM CD o o cS CO 

=J^zg:pp<:<:I^55mmmmOQQQQmu:ooc)C3C:>3: 
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- • • « « • • ■ • • • _» • 

OCMOCOOCMt-x-0004 O'O 'r-OOOCMx--«-CMT-OOOCD'«-OOCQ<0 

ioo>'^cNic>i<0'^c\i^oooT~coocorococo^cor^cgo'r-a>c\i'«-csicsio)0 

■ # • • m * « « • ■ • • « • * * " • • • • — • • • • ■ 

CN|T-CNJCVjC0C\|T-O'«-T-C0C0CNJ'^'«-lOC0OCN|'«-O'^C\l'«-CNlC\|'r-'r-C^ 
■^OOCOCNJT— "^00OCNlC0CNI'^O0>'r-OC>JC0'«"h-.00C\ICQ0>0>C0v-'^C0C0IO 

m m m m m m w m m m _ m m m • • » « m • • * • " ■ ■ * ■ 

« ■ • *■ B mm mm m • m m m • ■ • • m m m m 

^Ox-T-'«-x-^x-«r-x-CNO'«-'^OCN|T-'r-x-CNO'«-C>JC\J'«-CN|^x-C>JO'«- 
Ox-OOO^OOx— CNJO>'s^OOCN|OOCOO>lOCNICOa>COlOO>CNICOOO^"v-00000 

'Sf0500CD'^CMCO^O>CMT— COt— GO"<«*'GOOOO>CM tOCO 000>t— OI^COLOO 

<0'^<oo>'^c^^r^io<x>^^^i^"^c\icococNir^to^o>ioo>ooo>'sj"CNi'*-ro 

. « ^ « V * * » « ^ a « ■ m m mm m m m * * • ■ • • • • « - 

'c-'^OOC0C\IO'«-x-ldDO^-'r--O'«-l0CgOO'^'«-'«-CNJC\l'r-'C>aOT-'^OC> 
OI^OCNI-*— 'sJ'OOOOlOr^OCNCNJCO^I^'^^COCOCNJOCNIOCOCOOO^Cslh^x-- 

*M mm m • ••••••• * • • • 

x-0'«-^-C>l'«-OO^T-'«-CN|T-T-'«-CNI'f-'^-C\IOT-'«-'f-'«-^T-««-0'^'r-T- 

oo 

'«-^0'«-^cNi'«-^c>iv^x-=cNicNiioco-cNj'^CNic^c^ 
c>ic4c\jc>jcr>cNic>JcNc>j'^^0"«-^'^'«--^oc>j^ 

^m m m m « m - a • m j • • • • - - • - « - • • • • • • y " " 

x-T-'*-'f-<0'«— OO-v-COOCOOJx-Ot— CNIO'*— ▼-'r-0■«-'^C\l'r-T-x-COT- 
CX>U>'^▼-•'«-0><i^^U^O>CX>x— OO^U>COCO'^CO<OOCO"^'^IOC£)COa>OOI^O> 

mm m m m mm m m m a^sai*** • • • • _ * • • 

OCN|'«-C>|x-x— '^CSIO'«^CN-«-OC>40'«—T-OC\|lOC>J'r-T-T-0'«-'^O^x-CQ 

O O O OJ O O T— T— O O CM 'T— O'^'^^O"^'*— '«~'*~"^0'«— o 

OOiCM^'^^I^COOi'^ to OOCDOOO^O-*— r^-OO"*— CMOJ'^-^OOOOCMOOO 
* • ■ ■ • • • ^^jl • • • 

^^S:sS2:Q.mmmmoo^pOQ-moQao=J=JZjOcLa3cn 
>->->->•>->->->->->->->->->->->->->->->->->->->->->- 



wo 03/018792 
1 * 



73 



PCT/JP02/08495 



GOcr)'^^S§Sfr5^o5SSSc>icooo'c\i'*^'^<o 



■r- O CM CO O 



O CO o 



oj o> c\i ^ 

^ GO CM V ^ 
C> O CO CM 



^O-,— T— '^^C0C000OCMCM0^C7>CJ>0>C0O0>0> 
t-'«-CMt-0000'«-x-CO'«-OOOOt- 



T- X- CO 



^ O CO O X- 



O O CM 0> <0 
f-= CO CO O CM CD 



lO^CM"*— lO<Dr^O>OOCOCMT--^COCOCMOO><7>CMCX>T-0000>CMO>CMO<0 



<D'**'«-'«— l0lO0>'^C0CD00 00Or^<0<0C0x-C0'^lOC0U>C0CNOC3C005C0 
T-x-CO^CMOO-*— T-^CO^x-Ov-OCMx-T-CM'«-CMOCM'«-COlO'r-CDU5 



CN CO to CO 

• • • « * 

X- O O CO 



CMtOCMCOOO'^r^r--CMCOO><0'^'^CMCOC3C3>CMOCOC=> 
T-CMx-^C>O'«-'r-CMCMO'^C0v-'«-'*-C0OOCMO'«~ 



r^u>v-r^h-r^o>coo><oo 

O^.^^C>OO^OCOCM 



CDOC000OCMlOCMr^CMa>'^'^00'r-L0r^'*— oo 



CMCOO^OOC7>COOCO'^CMOOO>OCMt- 
t-'«-O^OCM'^-«-CMCMt-0-«-'«-^ 



'si-ir>cM<D'r-coT-cooor*-cocx5cocMio 

'«-f-'r-<v-CMCOCO'<-'^OCM'r-OCM^ 



000>'«-00OC7>CM<OOO0>r^00CM'^0>C0CMO'^L0 
00^-0'^Ot-0'«-'^000'«-CMOO't-x-'^'«i- 



X- CM CO 

X- X- T- O CM 



'«-r^00<0'«-00CMaF>x-C0OCMC0'^^'^00C0C0C0<0^L0O'r-L0C0CMr^'^CI> 
CMCNJCMCOCO'i^CM'«-^CjCMC^jCMC^CgC^c4^CMCNJCM 



coior^ooocoi^i^r^cO'T-r^cM'^or^u^^cocooocococooocM'^oi^cO'^ 

OC0O'^'*-x-CM'^CM<0C0O'T-CM0>'«—'»-'^CM'r-CMCM^CMl0CMCM'«-O'«— CM 



CO 



~cHOCOr^COOOCMlO^COCOCOCN|_4:CO'^OCOI^COCX500'^C>i^'^ir5<^<3^^ 
-CMv-CM^OO0DCM'T-'^OOC0CM'«-"«-0>'^CJ>mC0'«^C0v-OCDl0OOO 



o>coo^cO'r-cocMi^cDr^cor^cor^r^ooocM 

O'^OCOt-'^CMt— ^'«--c-0'«-x-T-T-x-x- 



a>ooLOotoioh^a>cMr^c7>Gr> 

OCD'T-'c-x— T-T-OCMCDOCM 



^^^cooOf-•^^^'r-oococ»^o>x-<o'^olO^*.coooococo<J>€=>'<;^cMooo 

OT-'«-OT--T--0'^'r-'«-'^0'r-0'^0'c-^--v-'0'«-CMO'^'r-OCO^^'r--T-- 

cof-cM'«-'«-a>o>'«^-cocx>'«-'^'r-ooor^ cocm<ocoooc7>o>0'«— lor^coiocD 

'f-'c-x-CM-c-OOT-T-OCMOOiCM'T-O '«-'*-0'«-000'r-'«-^'r-0-^^ 



ooioo>c^T-i^ocsiooc3>o^ooir>x-oor^'^cO'«-i^'^ooi^cj>cor*-coT-or^co 



CM to CO 03 

■ ■ * • • 

^ CM ^ O O 



0><OCMCOU>CO'^lOr^lOOC3>COC>'^C7>C30COOOCOXO'«-COOO 
CI>C>JC0c4c>5cM^CDC5^CM-r^U^'w-^CM<=>v^OU5x-^O 



CM CO CO CM OO 
'•r^ CM CM Oi 



oo 'T— o CO CM 

1-^ CM cm" Cn5 C3> 



LOCMO'^t^COCOOO'^^xJ-QCOCOT— COCO 
"cMCsicO'v-'^CjiO't-^CNS'r-^CMLdlOCMCO"^ 



<or^oo"^ioi^o>0'«— '^toa>oor^ior^ooO'«-cMcoor^cMiO'^'«- 

0<OOCMCMOOCMt-COCMOO'«-100'«— ^'^CMCMlOOCOr^'^lO 



CO 

C3> OO 

T- CO o 



OOC?<7>'^COCO'«— COCOI^CM<3>COCM'«— 00'«— CM 
OCMO-^^O-^CM'^lOCMO'^-'v-COO-r-CM 



ooooT-oocooLOC35r^ 

m m m m mm ^» • _» 

T-'«-CMO'«-U>COOlO 



S3-«-;gcr:D;— i—JirocQia: 











o 


CO 


GL20 


oc: 


L03 













ioOjcoCMSSr^Sgcg 



S ^ S S - - i g S 



wo 03/018792 



74 



PCT/JP02/08495 



o>cDcomoooh-.cy> 



co<oi^a>0'«-'^i0'^h-oox-cx>cococoo^coi0'*d-c9 



O O CM O 



CO O O CO O 



0>COIOCO<DCMC>4COO> 
Ox-x-COv-T-v-CMO 



0> CO CN O 



r — <j> I — cj> 



o>o>cDT-ooo>o>0'«-coo>'^r^ioa>'«-csj'^oooco 



cMo>i^o>coa>or^ 



m o> 'sf m o 



cj5CNicocx>h^h-cz>ooco 

-r-x-COO^OJCOO'^ 



CO <0 CM CO 

• • « ■ 

CO T- 



■ • • • • • • " • 



tOlOCOOJCOCOCMCM'c-OOlO'^CMCDOOOr^CO 
OOOCM'«-'«-C0'«-^OO'«-CMOO'«— CMCM 



CO CO 

• « • • 

t- CD C3 CM 



lo cz> CO 

O T- X- CXI 



r^OCOO'«-CD'«-IO'r-CO 



'^-OJCOI^CMCOO'v-CO 



r^CO'^OOC5>COlO<J>CMCM 



o LO 

■ ■ •> 

CM CNJ O 



C3>'^OOLOCMCMa>OOC3>COCOCOCMCM 



o> X- oo o to 

O CM T- CM 



OOOCMOCO'f— 00'r-rv.COCM<30<3>COCO<7>r^'^^ 



U> CO CM CO h*. 1- 



OOinCMO>'^'«^C3>OOCOOO'«-CO 



CO CO CO ^ CO CM 

T-= C> CNJ 



cmt— co-^ioococnco 



r-* CM 



CO CO to 



CO 

CO ai 



^ CO O 00 
CO CO CM 



CO CO CM CO 
CM CO CO CO 



GO 
CO 

X- CM 



«^ cd »^ 



O5CM^tOC0lO'«5l"v-v- 
CM'^T-T-CMx-cgx-CM 



GO 

0>CO'^U>O^OCJ500I^IOO>IOO>LOU>CO^l>jCOlOCMlOCOCOCOO>^COOOlOOO 



O CM CM CM CM 



CM O CM CM 



C«iJx-lOr^COCOlO'«-CMCOCOCO 



CM CO CM CO lO 

• • • ■ « 

CM CO CM ^ 



CMCOOOO>CMr>-.'«-tO'^CMT— N-0>lOC3000x-''^^h^COT— OCsJr^ 



o> CO o 



CO CO to o to CO 

X- T- CM T- X- 



COCMCMx-COCMCOOCOOTO 

--- - ^•«a**» 

CM CM CD O T- 



il tl 



O CO lO 



CMC7>COOO>CMr^COtOC7>CX>CMCMO> 



■ • 



cMr^r^cDCM'^r^co'^'^cj>oco 

x-x-O'^x-OOCMCMx-O'^^ 



0^'^C00>I^C0C0'^CJ>CMCMOx--CM0>CM^00r^'^00Or^'r-C00>x-t0C000'r- 



ior>-coco'^i-co"^cMco: r^'. cm ^ ^ 

T-OO'T-x-T-COx-x-COx-CMCM-r- CMCMx— 



OD CO h*. X— 00 

« » • • ^» 

O ^ CM -r- CO 



CO ^ lo CO r<. CO o 



o CO CM CO r-*- ^ CO 

x-^ C5 ^ ^ CD ^ 



o> CO a> o 



to lo cz> CO 

CZ> x-^ x-^ Oi x-^ CO c> 



coto-^otooco-^-cj^x- 

COx-CMx-x-x-x-x— OCO 



o> ^ m io o CO o> 

« ^1 » ^ « 



to 

Q"COr^'^0>lOlOO>r^lO'^h*-'^U>0>lOCOCOCMCMC3>CM 
CMCMOCMO'«-'r-x-'^C0x-'x-CMr^'^O'«--«-'«-'«-OCM 



0 lO h-. 

01 X-: x^ 



C0C7>'^00'^CM'^C000OCMx— x-CJ>C3>x- 



CO CO oo 

m m m m m 

X- CM ^ O CD 



CO CO 



CO 



X— O O CO o > ^ LO 

CMOQcNlCDCOScoglo 



^>ii:iolx5mt^^xrf-c>o>fCcorOi:i^k:cr)^ 



oox— gr^coox^oo^cocpcpco9o:^ir:£2co'^^ 

Ij £j Dc: £ 

i£: 



wo 03/018792 



75 



PCT/JP02/08495 



o>ooo>u>o>r^<D'^'sfCNicocoo>r^LococNicoco^^cNi"^r^cocNooc>jcoi^ 

_ * * * _ * _ * * • • • • • • • • • • • vB*w»*s«»*«i«»a 



0> CO CO CM 



0>C0Or^0>ir>'r-CMCM0>C0C0'«-CMI^C000<D0>l0CM'r-CQ 
* " O^j * • • * • • • » • • • 



^lOOOOO>COOO>00<OOI^<D<OLOOOCM'r-'^CMr^h*-OOD'«-OCOU>0> 



oor^oj'^rO'^oocNiCMoo 



o 

• • • • 

CM O CM CM 



CO CO CO o lo 

^ ^ CM CM 



GO^cMcor^cor^r^ 

O-^COCMO-^-CM-ir- 



if>^co^ooc3>comi*^^^LOo>'^or^r^r^ocMr^cnio<ooococsj<0'«— COO 



CM C3> O CO O CM 



h*-C0C0r**T-CMU>'^O>O>O>O>CDO>CMCM^'^a5CJ>CM 

• • • • * " " 



CM00CM'^00Of^Ot0'^a>OC»00OOCM0>OC0C0I^<0C0OO^-'^0>L0C0 
'r-x-T-CM'^'i-x-«r-^'^OCMO'«-CM'«-T-OCMx-'^T-OOCM'«— '^-T-'^x-v- 



CO CO 0> CM o 



I^I^0>CMCMI^O000>0>00'«— in00OC3O'^CJ> 



oo'si-cn'«-<?>-^cMcomof^^cMo>cocMioooocM'<4-moo 



X- CO 



X- CM 



CO CM T- -r- 



CM 



O OO CM CO UO CM 
lO CM CM "T- 



lOtOI^OOCMUOtOCMCDOtOCO 
CM't-t-x-CMCMCMCMx-C^IOt- 



CO GO O ^ CJ> h"^ 

■ • • » « » 

•r- X- CM CM 'c- CM 



^oco^T-r^CDCMa>coc7> 

x-^CMCOCMCMx-^-^CMCOx-^CM 



COCOCMCO'^CM'T-CM'^T-COCOCOlO'^inCOCOOdcr) 



CD 

^COCOOOrriOlOO 
fCMv-'«-CMCMCMCM 



oocM'^lOoc^▼-■«-'CM's^ocMLOCDcMcoc^c:>ocD'^o>lococo•r-^^'«^•cM 



CDOJ-sj-cocDCMococoooicocMc^c^x-cxjx— cMco<ocor^a>o>'^r*- 



CM 



GO f**- r*^ co o> 



LOGO'*— ■^0>00CM0><0'^CD00Ot— co-r-r^oiocDcor-* 



CO CM CO V- m 



CMr-.GOh>-.C7>COCOCMO"^CD'^lOCOCDO>0>Cn"^C7>C3^CMO> 



r^coh-cDcomr^coT-^'sTx- 

* ^^^^ * * c^^S * 



CM C7> CO CD CX> 

• « • • « ■ * 

CM C3 O T- O CM O 



GO Cn CD CM CM 

• * • » • • • 

T- CM T- C> CO X- 



OC7>'^CX>COr*^COCOC?>OCM'^ 
CM'^"^OOt-x-'«-CMIOO>t- 



'^<3>COIOCO'^CO^'^GOO> 

• * m • • « ■ « m • » 

CO CO O X— T— O .*^ CD CO o 



C7> LO CO CM CI> C7> 

* * • • • 



CO'^J-T— OOl^r^tOCOCOOOCOCMT- 
aJCM-T-^O-r^CMx-^CNCdCM-^-^CM-^ 



-^r- CM 



T- T— CO o r*- CM o 

X- CM O CM CM 



O CO CM 

^ ^ ai ^ CO 



Or^-r-CMOJCJllOO 



^xi-coocr>'«-cMoa><^«^coc7)'^oocoo>c3>oo>cM^r^ 

'^COCO-r-CMt-T-x-OO'c-OOx-Ox-OO'^CDCMx-O 



i 


o 


O 




CD 


CO 
CM 


CM 

to 


i 




1 


!M 




1 


CD 


CD 













— CMO>'«^I>^:^oO^*^'^°^'^'*~^'^'^ 



g g 3 3 q: g ^ ^ ^ ^ 5 



LOCOCO"^'^<^w;COt— r**^Q'^C>'«!;J'CD<X5C7> 

2§59§§§22E22 



OppQLO-IXa-CQQQCQDQOOQ 



wo 03/018792 



76 



PCT/JP02/08495 



o 

LO is,^ r\l 
♦ __- .» 


0.74 


4.15 


0.18 


GO 

o 


0.44 


0.40 


0.42 


O CO 

fS^ w 

» » ^ 


1.57 


1.15 


0.57 
0.48 


0.72 


0.63 


0.48 


0.16 


0.43 


0.55 


0.33 


CO 
CD 


3.90 


3.74 


1.88 


CD <J> 
05 CO 

_ ft ft 


^ lO O 




C£7 




LO 


GO 








CO 


CO 


O 


GO 




















CM 




O X— 


CO GO CNJ 




LO 




CO 


<J> 




o 


-T- CO 


o 


CM 








C7> 
O 




CD 






LO 












CM O lO CNl 
o ^ ^ ^ 


CO 


o 


CM 


GO 

X- o 


CO 

■ 


• 


GO CO CO 

« • • 

O CM 


oi 


CM 

oi 


• 


CO 




ft 


CO 


CD 

ft 


CO 

oi 


ft 


LO 
CM 


ft 


CM 

ft 


CO 

ft 


CO 

ft 


r — CM 

ft ft 

O CM 


CM CO f*^ OJ 

• • * • 




CD 


LO 

<• 

LO 


CO 
CM 


GO 


CD 

_ w 


CM 

• 


CO CM CT> 
x-^ CO CM 




LO 


• 


ft 


ft 


O 

w 




GO 

ft 


CD 


CM 

ft 


CM 


CM 

ft 


CO 

ft 


ft 


LO 
CO 


O CO 

ft ft 

X- CO 


T- CO o 


GO 

• 


m 


CO 


• 


CM CO 

m m 


GO 

■ 


o r** LO 

■ > ■ • B 




a> 

ft 


ft 


GO 

■ 


CM 

m 










GO 


CT5 






0>. CM 


w— \r\ rr\ 






• 


• 


m 






CM CO 

V • * • 


• 


CM CO 
■ ■ 




ft 


ft 




CO 




LO 










GO CO 

__ ft ft 


VL^ t ^ 
* • « • 

O O O T- 


GO 




o> 

• 


CD 


GO 






GO CD 


CM o> r-- 

« V • 

X- O O 


ft 


CD 


ft 


• 


CO GO 


o> 


a> 

CD 


o 

ft 


CM 


_ ft ft 


X- CO 0> CO 


O) 


CO 


a> 




CM 




CO 


X- o 








CO 


CO 


CD 




CO 


















CM T~ 

■ » • • 

CM T- CM 


CO 
CM 


• 


GO 

• 


CM 

CO 


CD 


CO 
CM 


* 


CM CD CO 

« * V 

CO X- 


CO 

m 


lO 

• 


LO 

• 


ft 




• 


CO 


CD 

ft 


GO 

ft 


CO 

• 


CM 


CM 


m 


• 




CM CM 

ft ft 

CM 


CM CM CM OJ 


CM 
CM 




CM 

oi 




CO 
CM 


CO 
CM 


o 

CM 


0> GO 

■ ■ ■ 

-T- CM 


LO 
CO 


CM 


O 

oi 


CM 

ft 

CM 


CO 


CM 


CO 
CO 


CO 


CM 


CM 


CM 


o 

ft 




• 


CM 


CD 

ft ft 


te\ iv\ 

• • ■ • 

O o 


• 




• 


CM 

Ik 


O 


CM 


m 


GO GO 0> 


a> 

_ w 


LO 

* 


ay 
o 


CD 


• 




• 


CM 

* 


O 

ft 




CD 

• 


CM 

ft 


o 

■ 


CM 


GO 

• 


CD CM 

ft ft 


LO CO x-f 
• « • • 


CM 

• 


m 


101.4 


LO 

• 


• 




GO 

* 


GO CO CO 

• k • 


• 




a> 




• 


ft 


LO 










CO 


LO 


vj 




LO O 


UL^ 

CD O CM 


GO 

m 


CO 




GO 
GO 




CO 
CP 


CO 


CM CO 
^ C> C> 


GO 


LO 

• 


LO 

■ • 

o o 


_ m 


CM 


0> CO 

ft ft ft 

X- O X- 


CO 

ft 


ft 


ft 


m 




ft 


CO 
CD o 




CO 


CO 

• 


GO 




CO 

« 


CD 

ft 


CM 

• 


CM CF> 

» • • 




■ 


CD 


CD 


ft 


a> 

ft 


GO 

_ ft 


• 


CO 
CD 


ft 


CM 

ft ft 


CD 
CM 


* 


O 

ft 


ft ft 


T- a> 

• • * _ ■ 


CO 


CD 




CM 

m 

CM 


CO 


CO 
OJ 


GO 


GO CO GO 

■ ■ m 


* 




<jy CO 

ft ft 


CD 


GO 

ft 


o 

ft 


CM 

ft 


CO 

ft 


ft 


CM 

ft 


CD 

ft 


O 

ft 


ft 


CO CO o 


CO xf xt- CO 
CO CM 


• 


CM 

• 


LO 


LO 
CM 


CO 


CO 

« 




CO CM 
• * • 


CO 




GO 

m 


ft 


ft 


0> CO 

_ ft ft 


CD 

ft 


CO 

ft 


CD 

ft 


CO 

CM 


CM 

ft 


CD 

ft 


CD 
CM 




x~ 

ft ft 


O CM CM 

• • « 






CD 

• 


O 

• 


CO 

• 






o GO 

« « • 


o 

• 




ft 


O 

ft 


CO 

ft 


o 

ft 


XT 


O 






GO 






oi 


LO 


CO CM 
U> CM 


00 h*. o 


CO 


CO 






GO 




GO 


GO x- f- 




CM 


O 


CO 

o 




o 












CM 


CO 


CM 






YER052C 
YFL021W 
YGL040C 

YRI 19'5W 

YGR007W 
YGR155W 


YIL099W 
YIL170W 
YIR031C 

YJL128C 


YJR090C 
YJR103W 
YJR153W 

I i\L 1 

YLR025W 

YML051W 

YML099C 

YMR056C 

YNL257C 

YNL264C 

YNR071C 


YOL065C 


YOL067C 


YPL147W 


YDR043C 


YGR180C 


YJL026W 


YGR087C 
YGL256W 
YAL039C 



wo 03/018792 



77 



PCT/JP02/08495 



'f-■^oooocor^'^Loo>^cocslCNco'^-'^cNc^llor^co'<?^cNCD 



lO 



CD o CO cQ to lo in 



CO CQ X- CM C\J 



CM CO CO CO 



C0O>O>U>COC0<J>C3>'^CO'^ 

^^^J * 



CNJC0CJ>'«?t^0><X>Ol0^L0000>O^r^C0 



CDx— OO^OOCOOJCO 

• • ^^3^ ^^3^ * 



CJ>C3t— C7>'^CJ>'»-CDOCOC7>0'^CMCMOOC» 



CJ> O CO CO o> 

■ * • • • 

O CO O CD 



^ CO 

V « • ■ 

C> O CM 



LO ^ CO C7> 

* • • * 

CM CM O 



r^r«.LOh*-cocor^cMcoGor^coco 

t-OCDt-'t-t-t-CMCNJOt-O**- 



COCJ>LQOOU^CJ>COCOC3>00<3>COx— lOlOOOr<--lOCMh«-<OIX)CO'«— COOC7>'r-a>CT> 



oo 1^ 



>0>COI^C3^CMOOOOC3>OOCJ>COOincOCMT-OOOC30COh*-05COCM 
* * • • • • • * * * 



^^cJ5CMcMl0^c30co^^coc^J<30lO^*-cooocol^ocx)tO"^'s^c5^oo5r^colOCMO 



CMOOCOv-OI^COr^COCOO<J>CO 



0>C3>O00CMC»C5>l^h^'^r^CMT-l0 

^^^J ^^^J ^^^^ ^^^J ^^^J ^^^J ^^^J * * ^^^J 



COO>COO>CDCJ>CM'«— lOCOCO^ 



T— CM C7> CO T— CD GO 

■ » • • • ■ • 

CM CM O CN 



x-CMCOCO'^CMOlOr^COCD 
'^-'^CO-^'^'T-CMCM'^OCM 



0>CO^r-CO'c— COI^C30COCOlOO>COCM'^OCMf^LOr*-COCMv-r^<3000CO 

****** ****"*** * * * • • * • • ^^^i ^^^^ ^^^J 



O CM CO 



a>CMCMCOOOOOC7>C30000000^0CMCOOOCOOOC3>"«— C30'«- 



'^CMCM'^'O^CMx— 
OO-i-OCDCMOCD 



cooof— 'si-h^oooocMo>o>r^cooooocMCMC3>cMcoc30ooa>r^'«— o^a>a>ocoo>co 

'T-0'r-T-00Ox-C30C^'«-00^'«-0'«-i-0000v-CDO0x-'r~0"«- 
COx~OOCOt^T-CMOI^COC7>'^0>lOOOf^'^OOCMlO'^OOCOf>^05COCMCM'r-COlO 

v« ■ m m • • • * m m m • • • • • ■ • _ • • 



Loo^cococjioj^inx— LOh^co^r^ 



coo>coocoiocococ»r^cM'^cMCDCor^ 

-^O-*— -^-CDCMt-O"*— CMt—x-t-CMO"*— 



CO 0> LO CJ5 OO CT> 



"^r^COCOCO'^'^CMh^C005COlOOCDOCJ>0><35C3> 
******** ** ^^3^ * • • ^^^^ ^^^^ ^^^5 



00 oq ^ lo r--; oq irj 



CMCOCM'^0)IOI^COC3>CO'^0000100>"«— COO>COOO'^0>00 
'v-Ox-x—O'^-IO'^O^CMOOCO'c-'^-CMCP'c-O'^-Ox— 



lOLor^coiO'^tocM 

x-^ CM CM CD CM CM C 



CD GO lO CM 



CM CO 



? CM 



cocooocDcocMoocococor^ioioioco 



CDx-Ox-O^CO'^CMCOtOCOCOCM'^lOCM'^CNCOCOCMCMCM 



x-'^CMOOCDC3>lOlOO<OCD'^a>r^ 
C0CMCM^'^T-'«-'r-CM^CM'«!t'OO 



COCMlOr^COOCMr^COC7>CX)LOOO^CO 



* * • 



o r**- CM T- 



CDC30ooa>i^'^coocooocMo>r^coco<30too> 



^ ^ CJ> CO 00 CO 



S S 5 ^ o o 

^ § o in lo CM 

^ CM S S ^ 

^ z Q ?D o m 



wo 03/018792 



78 



PCT/JP02/08495 



CM to 



CM 



CO to oo cx) 1^ o 

m m m m ■ — - 

CM CD O 



o CO CO 



3.24 


6.01 


0.54 


1.22 


5.16 


s 

CO CM 


1.46 


1.27 


0.84 


2.39 


4.53 


4.46 


4.93 


to 

<J> to 

CM 


oq 


* 


* 




m 


oq 


o> 

_ m 


CO 

m 


od 




• 


CO 


0.7" 


CO CD 

m ■ 



CMIOCO-*— h-x— CMOOC7>C3000^-^Or^CMCX)CMCJ>x— 



oor^cMotootoioco 



CO 



GOO cMCMi^cotoiocor^ioiOT-r^coT— 

• ■ • • • • • m m • m m m m m m 

O^-f-T-OOOOOOO'T-'T-T-OCM 



CM^^moOCOCMCOCMLO 



i^o>oococoioior^cotoco'^cootO'«— cococMCMC5>toi — r^oco-sj-r^cococM 

OOCI>Ox-0'^f-0'«-x-CMCM'r-x-''«-'c-0'r-CMOv-0'«-x-x-CMOC?0'«- 
lOCOOOC>>CX>COC3>OOOOI^lOCOOOC7>r*--COOOCX5C30lOr^r^Oh^COI^C5>COC7>COOO 



tOCMCMh-^COOOOCOCD 



COr^tOr^C3>COCMOOCOh*-CMCOCO 



oo to O CM 



CO o> 



T— cDCOc35cor^oa>r-coocococo 



0>^OC0C0OCMC0C0€0C7> 



C3 CO to CO oo 

• • ■ ■ ■ 

CM -r- C3 



T— CO CO T- CM 

■ » « • — * • 

^ CM O CM CM 



COCOx— lOtO'c-OOCOCOI^tOCOr^O>CMlO 
'«-'«-CM'«-'«-T-C3CMCM'*-'«-^'«-0^'«- 



ooO'^'^r^"^o>coo>i^cO'^'T-^r^cooor^o>cMtO'^cMcaoo>cM<3>"«— cor^co 



0>0>CM'«— OOOOCOCOCO"*— OCMOO 



CM 












O 












CM 






CM 


c=> 


o 


o 




o 


o> 


CM 

• 


OO 
o 




_ _ ■ 




CO 

■ 




• 


_ ■ 


_ m 


CM 

_ m 


■ 


to 


cr> 

m 

o 


• 




o 


CO 

• 


o 

• 

o 





c3>cj>cM'^cococooooor^'^oo<30c::jcxjr**^c»T— r^cj>coc3>i^CMco'^cj>T— x-r^ 



CO X— CO h-«. to CJ>00CDr*^00<30CJ>h^I^lOCMCOO>C000lOI^CO00CO 

• « ■ ■ * , a a • • • • - m a • • m m w - - _ » • » - 



CM CO oo 



OOCM-*— CO'«-tOOCO'^COCOCZ>x— C3>COCOtOlOtOCMO>0>tOC3>C3>lOlOOOCOCO 



CnOOCOCDCMt-COCOLOOOCOCD 



o>coco<30ior^cor^ooocococo'sfcoc3>r^ 



CMC3>COr^CO^COCOCMtOCOCOOOOCOOOOr^C00500COCOO>0>h-lOOO^lOO> 
CM CM CM O ^ — ^CSCOt— X— X— O"«-O'^O^OT-OOCMC0O^-C3'^O'v-t0C3 



CO 


o 

CO 


CO 

to 


CM 

oi 


oi 


oi 


to 
oi 


CO 


CO 


CO 


CM 


oi 


oo 

• 


CJ> 

• 


o 
oi 


oi 


to 

CM 


CO 


CO 
CM 


CM 
CM 


to 

CM 


to 
to 


CO 

oi 


oi 


CO o 

CO td 


CO 

oi 


o o> 

• • • • 

CM 0> 


CM 


to 


CD 

m 


oi 


oo 
c5 




m 




oq 


m 


* 


oo 


CM 


to 

• 


• 


CO 


OO 


C30 

m 

O 


• 


CO 

• 


CO 


CO 

m 


oo 

• 


CM 


O CO 

• ■ 


to 

CM 


CO CO O h-. 

• * * « 

O C^ x~ o 


oi 


OO 

« 

o 


CO 


o 

* 


m 


2 


o 


CM 

• 




CO 


to 
c5 


CO 


O 


o 

■1 


• 


CO 

• 

o 


CO 

* 


a> 

CD 


O 


OO 

<=> 


• 


a> 


CO 

• 


o> 




• 


r**- <j> CO 



^ Q o g o ^ ^ 

oo LT) O CO CD 

OO 5c S CO 25 ^ 

CM CO ^ S* O 

tx: DC cc or 3 a: ct: 

O Q O O LU lD P 



cMs::^!P. G^r^oJcDoojjj 



COOOx-C3^^^'*^CMOI^**2 



2S5^S^cMi^^<S^u^:^iQtoroooa)Qiofs: 

O S i-I Ot— Ox— T— OOOOCDCMCOCOCOO. 



wo 03/018792 



79 



PCT/JP02/08495 



I^So^K^So^COCgOU^CNlOCNJCQOOT-CS^'St^COCNICNI 
- • ^* • • • _ - • • _ t • - • ■ ■ - ■ — ' 



X- OJ ^ CM 



OOCMCOCMOOO 



O O O CM 



CO ^ to CO 



cor^^T~cr>cy>o>'f-cNiCDCMCMioa)'r-oqcocsjx-;c>icocq 

w ■ » " * 

o>cqcq'sfo^oqaqoiooq^iocNjoqcz>r^ 



CO 

o>oOjs^coo>iqoqr^cD 



oo'r-Loc\ji^coc\j'^otor*^o>ooioioh^o>^r^^<o 



io<ocsi<DO>cj>i^c7>r^<»oor^^c>JoocDr^coo>oqc^ 



O O CM CM 



cq<qcor-:r^cqc:>cr)'«^'<s^:u^cocMci>cM'«r^c3> 

▼-0>C^C0CT>lO00I^IOG0C0O'r-00 00 00U>0><qCX>C3>0q0>lO0>l^h^ 
^0'f-='r-:oCD<30C3CD^-^x-^x-^CDC>CDCDC>OOOOOOOOC>00'«-0 



O OO to <0 CM 

■ » • ■ W » 

T- O CM CM 'c- 



OOlO"^<OCO'^COO<OCMI^"^OOOCOtOO 



CO CO CO CM a> CO 

C> ^ ^ ^ CM C> O 



x-^Ov^CM'^^--'^000^'^OCMC>'^C)"^^'«~00 



O^OOCMC=>C3c5CD^^^^O<=>C=>^*=?OOOO^O^S*OCD'«-'c-c=>00 



is^fs^oooooo^r^o>cDooooci>ooo>cz>cor*-;;N-; 

A B ■ • • « * • • * • — 



oococotoooco 



cO'^-CDOOcDCMr^oLococgco. T-^i^a^cMoqoq-^CD'^a>cx>r^ 

***** ^^3^ ^■■■p '^^^ ^P"^ 



csi<o"^r^c^'i-;<ocDO<c>c5><ocococMcx>r^"«-:^ 



r>*.coo^o>tor^oo> 



CMO>^^o>csl'^0'^▼-^oo><ol^l^cz>cpcx>c3>^^c^JCMoqoqoqc3^<q 



OOOO^^'^OOCO 



0> T- CM CM 0> 0> 



GO 

cococNo^r^cM^oooooo 



^ C3 CM 



CO 



f-T-CMCO'^CMCM'^CMlOCM'^COx-'CMx- 



COCOOCMIOO^OCO"*— "^r*-'CMtOCOOO>"^ 
CNJCOCMCMCM-r-^'c-^CMCMCOCMCOCMT-^'r-^'^O 



r^<0'«-ir>r^'«-ooo>r^cMcox-cM<oooiooocM 

--:^OC3v^C>C>O^C>jT-='r^"r^OOO'«- 



l^?^00x-'«-00l^000>OI^0>0>OCDOCM<0Ox-0^U^0>C0O0^r^0>'r^'*^ 



LOT— COfoScNJtOOOOOCMCO 
CDCOCMStoCDOOCDCM'^r-- 







o 




S O 


O 


o 




L1351 




CO 


CM 


CO 
CNI 




GO 


CO 
CO 


— 1 


§ 


g 








DC 


2 




a. 


p 


m 


GQ 


O 


o 


Q 





















zLiCOOO'*— cocoScM^^iP 

5 S 2 2 S S g L Z^' 



2U S 2 



wo 03/018792 



80 



PCT/JP02/08495 



x~-?i-cNjcooococN"^a>c\JCNiLOor^oococooocDO^a>cocor*^oo>coc^ 

OOO-^-OCO-^OCMOOOCMt-OOOOx-OOOO-t-t-OOOOO 

a>T-T-00^-h--C0CO-c— OlOCQOO 0> CMN-OOOtOCN'^CMOOOrOtOOOOO 
OT-0>CNIC\IC>JCNJC>IC>ICNIC\IC>jT-T-'r-T-T-OC>l-«-T-'r~T-^T-x--^ 

0>00>COU>COGO<0'«?|-CNIO>0>x-0>CNIC>JOO>^'T--a^O^COOO>OOOCOCO 
t%^COT-GOGOOCOO^LOCO'^CO'^I^CO^^C\ICN|COOCNtOCN|<OIOC>J^x- 

^ ^ o ^ crJ 'r-^'r-^'^c>ix-=x-=cNjCN3<»5c>5c>ic^cN3coc>ic>3c^ 

cocoo'*— ioo>ooa>cocNO"«— u^'^'^otocNjiO'^ocoiocvicocnoor^cjo-^ 

T— QCNCNJ-T-C^OOx— T— T— X— X— -^QQ^-x-CNCQ^t—CDt— O"*— X— 

CMCOOr^050CNjT-C7>x-0000050>'sfC005000x-^CO^O>OOOC0005 
T--^T-OOx-x-T-Of-i-x-00O'r-'»-OO^-v-'«-T-'^0x-0'^'^0 

T-<oc>r^coo<oooa>'«-ooo>o>ooco'^io<»otOT-r^ooo><or^ioooioco 

* • • • • • ■ • » ■ • • • • • • • • • 

r**- ^ ^ o CO CO o> CO o oooooo>cm'^vooooo>^oo>o>oooo> o o> 

^^^5 • • • ^^^J ■ ■ • • • • ^^^J * ^^^^ * 

T-IO'^'T-xr-OOOCNJ'^-CNlCDiJO^OCNjCDlOr^OOCQlOCO'f-COO'^'^'^CNI 
T— CO O ^ ^ ^ ^— ^"^O^^— C\I"T— CO^x— "c— ^ X— O ^ 

'^U^C0000>r-^CNia^af>C0T-'^O!^O'<!l-CN4'«-O'^l^CNx-CNlCN»00^ 
OT-0'c--OOx-OC:>'c-CslOx--OCs|x-CO'«-T-C\|x--'^'*--f-'r-OT--T---f--'r- 

ior^u^cocoo>iOKro>iO'^cooco'^coo>coT— r^o>cooooco'^'^i^h*.csi 
ooo>cNjoocoocO'«-ix?o>o>o>r^ioi^or^LOO'«-cocox-<>ioiO'r-c>CD-T- 

OOOOOO"*— OCNCNlU>IOOOOCOCOCOI^COr^r^O>CNlCN|^'sro>CN|OOCN|LOh^ 

rs.<o<ocoo>oocoo>ro oor^co'^cNcoiO'*x-o5<Dooo'sfco^cotoo>c>j 
05t— T--o>'*-loc^lcol^ooc^oc^Ja50>c^Jo>'«^colO'«-cococoocDc^^<oo 

OCOOOCDO>0'^U>x-0>0>OCMx-C\lCDCsJCOOO<Oxi-lOCMlO :o>*,o> O CM CO 
C>4CMO-«-'^x-'r-^^-00'^'«--»-CN|T--CN|C\IO'r-T-'r-'f-'«-OCD'^C\IO"«- 

c\ic3>i^u>'^cDr^T-'^CNju^c3aoooc\ic>jr^<oc>jococoT-coo>h-.'^coioo> 

T-00'«^Ov-0'»-f-CM'c-^^0'«-'«-lO'«-"«-'«-'^-«-'«-x-00'»-'r-00 

-^-cMcwx— '^coi^i^o>oooooooiooO'«-c\i'«— r^oh^cococDO>oor^o>'«-oo 
s59hOo>CD<oi^x-'5^*OQC»coo>oooi<r)a3iC-ir- 

Oa-<^;ZQQ_Q|1J==^==^>^OPQOQOQ-CDPIQOO 



wo 03/018792 



81 



PCT/JP02/08495 



COOCNiCMCsJOCOT-UOOJT— X— 

• m m m m 



LOCOCOCMt— CNjCMO>CD 



O o> 



OtnOCOCMf— h^O-^OCOCsl^OCM 
T-OCMCO'i-COOO'^-'r-O'^-CslCMCM 



0>CMOlOCNICOr^C7> 
x-t-CNJCMt-CNx-O 



OOCNCO-*— OOOCOCNCNir^C>JxJ-"^h-. 



CO LO 



<0C0C0Ot-<£>C01010C30L000C0C0<D0>I^OC0C0<01 — CSJ CO 
2:i*lOCOIOCOT-C\JlO'*-Ox-CNI«r-^000<OCOOOOOO 



CM 



CO CO 
X— CO 



coiocooo<0'«-'C3>omi^O'«— 

^ ^ CO 



COCslOOx— COIOCOCO'^CM 



CM vo 



COGOLOtOGOr^LOO 

• Ij^^j 



CO 



CM -r- 
CM 04 



GO 



'^00'^O^C000^OC00>Ol0^C00>U>rQ"«-C0<0C0 
f^Q^'«-=T-^'<;J=CM'^COCMCN|COCO'^COCMCgC>jT^ 



CMO>"r-|^OOOCOlOCMCMlOQ 
£h3I-'0'r-x-0^CM'«-v-x-T-CM 



LO 



O 00 CM X- Q Q 
CM O X— CM CM 



COOOCDCO<3>Or^COt^OOO 

^^^5 • * • ■ • 



A S ^ CM 



0>^00^x— C00>O^00C00>'^"^Oh*-lj0f*^05IOr^<000C0 
CMa><T-<«-CM^'<c-^CO<«->CMx-O^COCOO'«— OCMO^-OOv- 



^ ^ ^=^ ^ o> 

35 R CD T-^^GO^CMljCOCMCOC3"^'si-CMCMLOCJ>lO<3COlOO 

Wi <a r>\ &> ^ ^ ^ ^ &i -r^ ^ ^ ^ ^ 



^ a> ^ m 

T- X— CM T- CM 



00 

m 



LO 



CO 



C0^'<^^^^^co<'>^^*^^0>OU^<plOCMCpU:>'«-'r-v-T— r^co 



LO CO 



i CD 



COCMCOU>LOCMCO'^'^r^x-0 



GO 
CM 



ifcnrf CO CO 00 LO 10 

Wa^lOCMCMC^^ 



T— CO 0> 0 h«- 

« * V » • 

CM O O ^ 



CM CO GO N- CO 

m m 9 m m 

CM X- O O 



3h*.lOlOO>CMLOO 

• • ■ ■ • * « > 



AJs— ^OOU>0>C0foh>.C0-«- 
^C^^CMCMO CMx- 



- CM <3> CO 

V V w • • V 9 

CM CM CO C> X- 



00 



C3>CMC>LOO'^r^LO'' 

O'r^CMCM'r^CZJcDC^O'^'^T— COIOCM 



CD CO CO CX3 QQ CO 



CO 



CM 



^r-tO-^-r^COIOO-r- 



-LOCOCOCJ^C^x— CMCOCOLOOOh^-^OOCMCOCOCOCMCJ^ 

■ ■ ■ ■ ■ » • • • • • ■ • m • 



10 



CM'«-CM'«-CM-«-'^OOOOr^CMCMCO 



o> GO o> 



cMLor^r^cMcaoooocoT— cj>f^ 

x-'c-OCMx—OO'^-T-'^CMO 



O^OOCOCO'*— ^CMx— O 
O-*— OOO^T— -r-x— x-CM 



o CO 

m m m 

CO CM O 



Or^CDCMCMCDOOOOCDr^ 

• •••••• ^^^J * * 



o ^ 10 

« • * 

CM O 



CM'^C3>^'^COCMC3>00 



'^COC7>C3>'r-OlOlOOO'«^COO 
'si-CNjCO'^lOT-x-CMCDCMxi-x- 



x-T— OOl^CDCMCOr^OCO 

mm m m m 

T-CMOO'^'T-'^^x-CO 



10 CM LO ^ 00 CD 

■T- CD CM CM 



Srr- r^CMGO'^C5>xi-COx*-CX5'^LOT-CM'«— CM'^LOOOi 



$M 



CM 



CMCMC>T*-CMCM'c~CMCMCO^CO'«— CMCOCMO 



CO CO ''d- C30 

* « A • * 

X- O O ^ CO 



LO 1^ ^ 

c=> 



LO 

CNJ CO O CO <o o ^ 
X— CM CO O CM ^ 



COOJCDOCnLOCOh^COh^-*— r^COCDC0CX>COlO 

• • • C^^^ C^3^ * * * * 



o 



QZ3aQmpx:oC!5:r:zza3QUjOn:^i*::ij 
>->->•>->->•>->->->->->->->->->->->->- 



CO 

2 S S I] 
000^ 



0 




0 
CM 


0 




LO 
CD 


<J> 
10 


0 


g 




CM 








-J 

















00 ^ 



wo 03/018792 



82 



PCT/JP02/08495 



m m . . , « « « • • - » - • - • • - • • » • • • • • • • - « 

'^00CNIC30>OOC0CSIOOI^OCNC0C0O"^00'^OU0'^'*-0>OC0"^C0OC0 
CNIOCOCNlO'r--^-T-'^'T-x-x-CNx-'T-'t-'T-x-OC>l'«-'T-T-T-0'*--^lO'^'«-T-- 

coo>coo>r^o>c>c>JCNJc:>oO"^c>oocoo'^o>o>r^o>x— oo>c500>c>iooooco 
o>T-a><D"^cooioi^o>h^c>i<0'^'^a>CNio>cDc\icsicococoo>iocNicnoco 

■ • - — - - ■ • - » • ' - - » • " - " - _ " • _. ..- • " * _^ ' ■ • " 

U>'«-CSJ'^x--T-C\|'*-C0'«-'«-^'«-x-'c-x-CNJCSj'f-T-'«-CN|'r-T--OO-«-'«-Ox-CN 

'^cooocNi'^ooor*>*'^ooir>'^'^^<0"^<DO>'^oocNi<Dr^<or*-^oc\ioocNoo 

'«-T-'»-T-'«-'«-0'r-OOCM-«--«-CM'»-'r-00'^'^'«-'^OOOOx-'T-0'^'r- 

o>coo>'r~o>i^too>i^a^ooo>ooc>jr>-i^'^a>oooof^<oo>o>r^o>o>oo<oo>'r- 

OOO-r-OOOOOOOOO'^OOOOOOO'^-OOOOOOOOx— 

^cnooor^cor^-iooor^"^-*— f^coocooocM-*— c3C7>coo>ooo>oocMoo 

C0T-CS|C0CN|CNI'stCN|'c-x-OOx-v-O'«-C>4C\I'f-'«-CSI'r-O'«-OT-'f-OO'C-'^ 

<d'^cococNjcococ>ico<diocdcNix-='^cJco 

GO 

■ LO 

<oi^<ocx)0)cocNo>ococor^oO'^o>'^"^iocoo>o>ooo>i^oh--'«— incoo>to 

X— T— O ^ T— CNJ ^ ^ ^ O O x— O T— V T— O OOOOt— 0"^000^ 

^^cocoooo'^'*— co'^ocDcocO'*— coco^ocor^ooooLOca'^oLO'^oooo 

<T— '^T— 00'^'^'«— C3"T— T—T— Ot— "T-'T— "c— O^OOOOt— O'^'^OO'^ 
0>'^^COOOOO>00 CMOLOh^lOOOO'^COOSOCMf— 0>OC00>00C005'^ 

• • • • * a • • • • • a • » • ■ * • m m m m m • • « ■ ■ « • 

a>CMO>OCD"^C\JlOr^O>OCMCM'r-CsJ'«— CDtOCM'^COCOOOOr^OOO'^OCO 
x-x-0'r-x-x-x-^x-0'r-'«--x-'r-'r-x-'«-'r-'«-^0'«--'«-'«-'«-'^0'^'«-'«-'«- 

U>0>CD'^h^CN4'^000>OOU5CnCOtOOOO>OCNI'sf'^OOCOT— h^CNJO>OOC30CsiCNIOO 

iO'r-coh*-^'«— U5oooo>o>'^r^c»^coooo>'^coc»"^'^iO'^a>cno>c\ix--u> 

COCNJCSir^x-C\I'«-x-CSIOOCNlOOO"«-OCNCN|'r-'^'^COIOCNI^x-Ox--v-'T^ 



cococNJcoio-*— '^o>coa>aDi^oocNjcocNjf^^cQcocoocNio^a>r^^r--c7>r^ 

■ • • • • ■ • - m m « a • a • - I 7^ • ■ a a a a a a a - • » » ■ 

'•-CNICNlT-CNICNl'^'T-OOOOOx-OCNI'^x—T-OJ'f-T-T— OOO-^-OOOt- 



wo 03/018792 



83 



PCT/JP02/08495 



SI « ^ g^J g 



C2io<pcoco'^'^o><oi^^oorooo<oiocoo><o 

COO'^CMCNCO'r-'«-'r-COOOOCOOO'«-'«— "^-O 



CO CO X- 



^ 06 



O 00 CQ to CO O) CO 

• • mm m m m 

CM CM X- ^ O X- 



OCM'«-CslO>'^0>lOO>lOCM 

_ • • • m m m m m * w " 



CO 

opcso>a>op'^j^a>cpcpooo>opcpo>too>cp'«^ 



m » 



0> O CO O CNJ o> 



<0 COO^COCMtsJCNICM'T-COxrcOCD 

• » V • • « • • « • • • 



CM CO o> CO oj r*^ 

O CM T- -r- T- T- 



10 10 00 O CM 



^ Csf 1^ 5 



CO 



CO o ^ 

^ CO CO 



0> 00 '<£> 

Q ^ u> o CO 
cNi Lo op r*-. CP 



CO <J> 
CM -r^ 



CO to 
CM CM 



CO CM 



O 00 



<7>coioLO'^'^r*-r^ioo>ou>cooo»oioo<3>'^co'«- 

m mm m m m ■ mm mm mm 

OT-CMCMf'c-T-^T-O^x-'f— Ox-OCMOOt-CM 



O CO 

• • ■ • 

CM CO 'c- ^ 



COCO-^-CMCMCMOCOCOCOOCMCON-O 



CO CO 



CD ^ 
CO CO 



0>C0OO<^OC00>r^00L0C0C0L000<0000>C7>C000 
CMCMIX>COCM'^'^CMC0CMCMCOC>JCNJC>J0dC0cdcOC0 



CM 



CO CD 'T- LO 

* • ■ • 

T- f- CO X- 



CO CO LO CM m CO 'Sj- 



CM <J> 



LO CO 



1 If 

' \ ^ <o 

^ s £, ^ ^- S 2 

^^^^^ 



CM 10 CO CO 

4» • • ■ 

O CO T- CD 

CO _ 

0> 0> "v^* 



cococororotO'^CT>LOC75LococO'^cocO'«— cocniooo 

^^J" •••••••• • • • • • • • • 



CM 



CM 



LO 

m 

1^ 



LOcoix^-sT^coor^-^T— c7>r^'c— coLoiocMcox— o> 

T-=c4x-CMC>5csiCMCMCO^CNSx-=COCOC\3cOCM'«-^C>'«^ 
CO 

cx)oOc>jO>oou>r^r^cocO'^LOCM'«^iO'<;t-f^cor^coco 

OCM-^-CZJcO^CMcd^lOCM-^h^^^x-^uicMCMOT-^CXi 



COCOOLOOr^COr^'^LOOOOOCOO>LOOOCM*«4'CX>COOOO<7>COCO 



AJr-^<'>«*><OCOCOlOCD^'^COv- 10 CM C0U0'^'^OOh-'^0>CMC0C3>L0C0'«-00 
*^C>'^T~T-C3T-x~r^CMT-'^CO'^T-x-T-CM'^COCM^CMT-CMCMO'«--<^CMCNI 



CO 



CO CO o> 



C3> T- CO CM CD 
X- 'T- CM X- 



T-rOcM'^CO'^lOCD 

'f-'T-X-CMx-T-T-CO 



10 X- o> CX5 CM 10 r*- 

• • • • • • • 

X- CO X- "T- CD CM 



CDlOl^h-CDCOCMO>COCOI^U>000<3>C3>0>J^<30x^-CMOCOGOt^OO>CM<3> 

* k' 'j i.^ • • • * • • ^ ■ ^ ^» ■ ■ » « a ■ ■ ■ ^ » ^ m m ^ « 



rs- CO CO 



^ CMC0C0C0cNJ^^<^0>CD^^Cr>CMr^OCMx— cor^cocox-c 
CL* CMCMx-Ot-0><0CDO'^CMx-Ox— O-^x-x— '^OCDx-T-CMOOCDCDCM 



CO. 



LoiO'^moooox- 

* • «i m m m m m 

COx— CO"«-x-COx-x- 



tOO>COlOCOO>COCMOOCOr^ 

• 



0> 10 LO 
O CD CM 



CM. 



co^*.'x^<7>oococ7>oo> 

CMCDCMCDCM'^CMCNCD 



LO xj- xi- CM 

• m m m m m 

CM CM X- X- 



10 ^. «^ 
CM X- 'f- CM 



00 X- 00 ^ 



CD CM 

10 X-: 



LO 



CO 10 



CM CO 
T- CM 



00 o> to 



oocDoocor^oh-Locnoo 



5 2 3 £ g g ^ 



Dc:5]3S3^Scciii333333lja:§§3ljIjoc: _ 

>->->->■>->->->->->->->->">->->->->->->->->->->- 



wo 03/018792 



84 



PCT/JP02/08495 



xi-T-00lO'c-O>C0'«-CMCOLO'T- 

c3r^cMtOT-cocDCMr^r*.05co 
CNjT--^<dcN4r^ooT-^ocz>oc> 



CNCDOOOGOCOCOLQ 
COCOCM's|*r^<OCNJCO 

0"«-'«-0'«-'«-OJO 



<OOOI^lOCOCSICOCM'«r- 



OJCNJ-t-OOOCNJCMt-OO 



T— LOCM^|^CSJCO<7> 



OCDlOCOCOCDCMOOI^O^COOr^lOCO'^OCOrO'^LOI^CD^ 
COx— x-CMOOx— — T— Ox— COCMt— O-*— CSJCOt— 



GO *sf 0> 0> U> O 0> 



CD 



CNj<qc>jcqo>cN<ocQT-iox— cNjcO'^oo>cox-cocoi^T-GOoa>c>jx;^o>r^ 



<pO>OCqx— C3>C0G0xrCNIC00>'«**L0Ol0Or^r**-xr-CNJ0>OC\IO^'^0>I^T-CQO 
COCS|'^x^COCOC>llOCN|x4-cOC>J-^oj04COCNJC>iCNCO 



<xjox— o>c>jr^CNicoocNix^cNioococox— cNcsicNjcNia>x— cocoa> 



00 CM lO O 

m w m m 

O CM O 



Ot00>l^lOh^(00>rQa>00GF>C01O<0 

" ^ • • " m mm m urn mm m a • 

•^-CNI'T-OCMx-x-T-x-OOCNJCg-^-O 



0>CMCNJC7>L00>0>0>CMO 



lo CM o m a> 

x-^ ^ CM O x-= 



CMOOOOCMO"^'xi-CMC0CMf^C0CM'^C0<00>C0'^<0'^0><0 

- ^ ■ " _ - » • — ■ ■ ■ ■ ■ • - • • ■ • m m m m m m m ^^m 

^•^x— lOT-C»C9xr-'»-CD'«— '^x-CM'«-x— -v-x— CMCMx-x-COx-CO 



CO CO c\i ^ ir> csi '^ oo -v-' 0> f£> ^ ir> CO ^ <£> 

CMx-=CN4Vx-^xr^cdl^'CMx-^cdO'x-^'^OCO'^C>Jcdc>J 



cox—cocDoocDCMr^x— oox— ou>'sJ■x;^cx>cor^coo><ocox— r».-iv.cMx— o 

x-x-x— x-C>CMx-CMx-C>CMx-T-'v-x-Ox-Ox-OOxr-T-OOCMCMx- 



CO CO CM 



coco OOx— OOCMOOCMO 
Csix- ^cMCOx— CMx- X— CM 



CO r — oo cr> CT> o> C7> C7> o <j> co o x— cn o cm 

•^CMOCOx— x-CDOx-CMOOx-CMx— CDCOCMx— 



lOCOCOOOx— CMO>COC3>CX>x— 

. _•■ • • *• m m m m m m 

CMCMx— O'^x— X-C30X— X- 



'«5^CDO>CO'^'sf-COx;*-iDCOO>OOlOCr>CMOOOOx- 
X— X— OCMCMx— CMx— 'sf'T-CDCMx— -^CDx— CM 



Z ^m ^m ^m ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ CO ao ix> cs^ CD oo csi c>i CO ao G> lo c^ 



r^<>iCMx*-'-^o>x— cM^CDc:>cx>u^oooo>cx5xd-x;^cMCMtor^oocoT— cocoes 

^ X— X— O X— X— T— ^— x-~ X— 'r— 0 .0> O X— O X— T— T— X— T— CM X— "t— O -r- Q t— x— 



CM LO 



CO 

m m m 

O CM to 



<0 CM 
CO CO 



<o o> X— CD 

• ♦ • • • 

O X- X- CO O 



CO o> CM xj- 

* « • * mm 

CM O XT- CM X- CO 



CJ> 1^ CO 

■ a * 

O CM X- 



0> 1^ CO 



cMx— h*.coocj>xt<or^cox- 

'^COCMCOOix-=x-=COx-:'r-ix-^ 



cMx— cMcooa>r^cM 



CM CO 00 CM 



CM I — CO X— 



cMx-iooor^cD'^cDooo 

x-x-x-OOCMx-CMx-O 



r CM 00 <x) 

• • • • • 



OO 0> CO CM O CO LO 
* 



GO 



o 


o 


o 


o 




CO 




CO 


CM 






CM 








ai 












>- 


>- 





CM CM 



*^Sk^c3>vicog>or^cMC5^coCMr^ooocj>c30xi-'^ 

«~*<*^J^OC3^^l^r^x-C0c0^t0cM^C0C»C0CD _ 
SCDx— QT^T^T^CMCMC^CSCDoTT'^'^CMCOx*' 



OOOgmcQCQGQOQCDCnOOOQQQOQQO 



wo 03/018792 



85 



PCT/JP02/08495 



r*^ LO CM 
CO CO o 



'r-0>'«-^000'«-CMOO<OCM'«-CO<0'r-00>'<5flOOCMO'^C_ _ 



CO CO 



CNJOCOCsJCOlOOCNCNJ^T-OO 



CN OJ O 



O CO 



CO 



inc\iT-incaoo*^co^i^ioo>oooocNiLo^oLOCQLoiooo^€Oo<or^oo>cooo 

OlOOGOCOO^CNICNlOx— C0O0>CDC0OI000'^CDU^Cg0>CsiO<=>C0r00>00'^CNJ 



x-ioin'^ioocNix-coior^oo>r*-coo>ooo>r^oi^r^h^c>ioocor^'«-cor^c>oo 

* C^j • • • • ■ • • • » • ■ • * ■ • k • • • « « 9 • 



COx~a>OOCO'^COUOx-LOCOa>COCMCnLO'«— LO'^CO 



OCOOCMr^x-OOOOCMOCO 
x-x-CMx-O^OOCNI^'*- 



OJCOCQlOO^OlO-^COOCDOOOT-lOOOr^ 
-T-OT-tr-CNx—COO^OCN^f-'^-O 



00>LO€OCOO>0>GOr^CO 



'«-CNJO00^-CN00^O'^T-C0'^U>'<^O'<^'«-00C0C0<0000)0>'^0>'«-CNI00l0"^ 
CNJCNCNJx-^C>jCNjx-^C>jc\JCNJC>IC>ic>5c>JC>jC>icr> 



X- CM 



CNtOOOOOOh^x— T-x- 



^ <0 -V- 



CN CO O 



c\icNj'sfcocoo>^r^co^ioc0^t^cocoTj-^cg^^cor^ooLooocoLn*^c:>Goco 

ocgocNjr*-r^o>o>cox— c\ix~o>T-c^cNjT-c\4ocN4CNicoo'«-cx5'^CNiooa>cO'^ 
CNj'«;fT-=oix-=T-=cs5x-^csic>5c>jx-=ox-=csjcoco'cgc^ 



COCOr^OCOOOCO'^CO-r-O 

cNj-^ocooix-^-^oicocQc^ 



co*c>i'^cocgo'«-^c>i-<;i=^cr>v^cNic>icNi'si=CNjc^ 



CM 



CM CO to 



C0OC0OT-CMOC0r^0>0>0>T-T-C0U0C00>O00CMl0 

• • ^^^j w • • ^^^J ^^^i ^^^^ ^^^i ^^^J • • • * • ^^^j • • ■ • 



I^OOmcOCM<Or^CO'^lOOOOOCOOx-cDO>COO>tOCMOOT-coCOh*-'«-OOLOCO 
'Sj-CM'«-'r-x-x-x-x-x— f-OOOCM'^-^-Of-O'c-'^O'^x-f-x-CO^-'^-^x- 



o> <o O 

» * B * 

X- x- CM x- 



T-coocommcDOx— o>o>co's^x^•cMCM■^r^x-cM^>^l^o^-cocoa> 

T— X— ^x~f— x-f-x— x-Ox-CM'c-CDx-'t^^'T-x-COx-OCMCMOT-CD 



ior^csi'^a>o>r^Looi^cocooocoLoio 



to X— CM CO to 



X- CO CM O 00 



OOCMCJSx— t000C0"^C0x-0>OCDN-OC0<0T— '^C300T-CMOCOCOO>Or^'C7> 



'sf o> o> T- CM oo 

• • « « • « « 

CM CD O CM O O 



T-COCM<J>CMCMt^CMCO 
v-^CDx-^Ox-^COCJx-^x-^ 



LOC7>COCMaOI^OCOCOCMOO 

• » • » • • • • ~ ^ 



oocDocoiocMCMiocMiocooococMr^'^cox— locMoox— Gor^coa>x— '^x— coco 



OO CO CO CO 



(7>CM<X>r^tOCMCOCOtOCO<0 



^ o> o> 



CM O CM 



ct:3§§§oE33§§33lj!jSSScr:55E 
>->->->->->->^>->->->->->->->->->->->->- 



Q S O 

^ CM g> 

CO '«5J- g 

^ ^ ^ 



o ^ o ^ ^ ^ ^ 
Lo CO ^ o ir^r 

CO lO CD X- O X- 

CD o X- cNj ^ g x-j 

=3 =^ H -D ^ 

>->->->->->->- 



wo 03/018792 



86 



PCT/JP02/08495 



CM O O O 



CO o 



"T- CSJ CM 



CO 



coo>'^cocoocoo>coa>r^<ocoo'«— '«-coo>cor^050cocNiv-ioo>cc>cNio><i>to 

C^Cvl'T-COlO^'^-O'^OO'r-x-T-COx-CMO'^-'f-OT-'c-x-T-i-'^T-'^CslCM'^ 



CMtoooocO'«-cMoo>'«— a>coo'«— o^r^ 

'^COx-CMCO^-'c-T-O^Ox-'^-x-COx-'*- 



<^<OxJ'OCNCvJO>0>OtOCMCMCDCsJ 

~ " ~ " - - m m m m 

- CM 



'^l*^CMo000>0>OC000 

* • « « • ■ « • M 



OC00>m0>'^CM00x-C0CM0>tD0>CsI^O'^0>C\| 

■ a mm 

-f-'^0'^004'r-C>J'C-'«--r- 



cNir^T— cooooocoiocor-r^cMh-oocD 

t-OJCMCMOCMt— •^'«-x-T-v-000 



o<x>oocg'^coioo>ococooocoooo 



c^loo^--ooloc^lc^l^^c^llOooooO'^x-o>cO'«— cocgocx5h^cviT— cNi<x>ooc^ 
csj'^cgr*^c4c>icNjc>4c>jc>jcgcMCMc>3cNjcOcsico^ 



0>COCOCM'^IOCX)'^ 



csiuoc7>r--comcx>a>'«;i-cT><Dir>cM 



r^CvlC4f^O'^l005inU^T-00'r-COCOO'^IOOrOCNC>JCOCOCslO'T-^^CsJCX)C7^ 
'^T-x-COlOCO-r-OCNI't-'^x-x-^x-cgT-CSlT-x-x-T-'T-'f-T-x-CNlT-^Y'r-'i-O 



v^T-^c£>x^odT-=co'«-^coocsics3 



h^ox— a)ooc£>o>ooo>cocoa>LnLOOLOi^i^o 
x-^ojcNjou:>cox-^x-^x-^x-^ojcsix--=c>jx-^x-^cox-^c>4 



CM 

O CO 05 CO O CO LO CT> ^ CO CD 

▼^T-^o^coc4cocDo>cNic>iio 



CDh-.COr^LOOiCMlOOOOI^CDI^lOOCMtDOOtO 

cox-^c^ix-^ix>'^x-^cocgc>iu5v-=csjioox-=ioc>iix5 



x-CI>x-CZ>CnIOx— X- 



X- CX> CM T— OO GO 



O ^ O CO CNJ CM 



x- CO CD 

• • • 

'f- CM x- 



T- CO 



X— LO CD CO X— 
CM x-^ CO CO to 



CO CM CO 



CO CM x^ CD UO 

• ■ * • « 

^ X- CM x- 



CM CO CO 
CM T-^ CO 



CMCOCOCDOCOCMLOCO 



OOh-CM'^'^OOCJOlOOO 

• ■ • ■ * * • « • 

Ox-T-"^IOCO<DOOO 



C0O<0<0L0C0r^CMh»-x-0>«0CMO 

m m m mm mm m 

'f-x-O'*— x-x-x-v-'^x-O'T- x-CO 



O CM CD LO CM 
X— T— O CO ^ 



^t-COCI>COt— lO'^CDCOh*- CDCMCMLOCO^CDt— CM 



h-.CMOmT-CMOOCMr^ 
CD'c-CMx-'^-'^-Ox-'r- 



CDCOCOCMCMOCDCOI — COCOLOOOLOCOOO 
x-CO'^OO^COOx-OOx-T-O'^CMCM 



lOCOCX>aOGOCOx-0>0><«-CMOOCMr^ 

• Ci^JI * * * CI^^ * 



CO GO ^ 0> 
CM CD CX5 ^ 



COCOCDCMCDCOx— "sTI^LOl — O^f^COOOCMCDOOCO-*— LOCOCMCO 

* * * * ^Jf^ ^33^ " • * • ^^^j • • * t^^S i^^S * 



<X>CDCI>CDCOCDCMO<Dx— r*^CNx~xJ*^'<5hCMCO^CnCOx— COCOCOx—Kj-COWOlOCO^ 

• * " ■ ■ m m m m m m m m m m m w mm • mm • - 

Ox-CDCOCOCNIx— x--Ox-Ox-CMCNCOx-T-x— ^Ox—x— -T-T-T— •T-x-'r-CMx-COx- 



CO CM CO h*. lf> 

^ ^ ^ ^ irS 



is^ o> r** h-- 



X- 

• • * 

x- O CM 



CO LO CD CO CO CO CD 



CO o CD x- u> r*^ 



^ g g g g °= ^ ^ ^ ^ 



x-COco£2x— CNJCOIXJOOlpCOOOS^ScD 
O C> X— O — X— T— CNJ CM CM JZ- ill T— 

zziooooooooooalcLalS 



r<vi f n w nr\ 



wo 03/018792 



87 



PCT/JP02/08495 



CMO'«-f-v-'«-OCNJ'«-CMO'«-OOOOOCsJx-T-x-'«-OCM'r-0000000 

coooo>oooocooxj-cocjcoiO'^csioOGOcoi^'^u^r^ooh«^o>oo>i^'^a>cocD 

O O ^ T- V— O CNJ O -r- T— O v O — T— ^— X— O O t— t— O t— O "t— 

op^oi^cocO'^'^cvi'^T— x-iox~coocgr^CNjT— cocor^u^'^ooocN'*— cocNiLO 

CNJ<^'^<OCNJOOOCOIO'tr-0000>COrOO>0<OCQU^<Dh-CD^COOCOO>COOOlOCO 

T-^cou5'^cvi«^cNicococ>jcococ>jiococ>icN 

C3C>IO>CO^CN|'r— |^00U>O>'«-C»0>«DlO<OlO0>a>O>C00>U>U^00'r-CNlO>COh*-C>J 
^'^OOv-T-^OOCMOx-OO'^'r-OOOi— OOOOOCMx-'«-00"T-04 

CO'«-T-^h*.CNlCOCOO^CNlCNIOOCOT-v-01^"^lOOCN"^lO'«--0>Kt'l00500x--COO 
OC0'^OCNC0O00CI>O00l0I^CNjC0O00r^0>'^C0Ca0OC0O0>OCslx-0>x-C\I 

• • v«* m m m m mm ■ 

0005C\ICDCO'»-U5I^O^O'^0>CNjr^CNI<0<OCNCDIOCNIO>ir>'^0'«-0>'^C>4'^<^ 
<r-=OCNi'«-=T-^<r^OOT-^^^^OC0^-=x-=x-=O^^'«-^ 

CO 

cNix-cNjooiooococNiov^csicocNi-^o 

i^r^coc>j"«-^i^cocor*--coxf'^CNj"^0'^r--.o>t^coT-r^o-^rj€o^ 

■ • • m m « » ■ « • • m m » m m m «««« ^ % • ■ • • « m 

COOOOCMOx-O't-CMOCJOCMOT-'^-Ox-CMOOOOOiOx-OOOCM 

cDcocor^cocoo'<'oocoj^cooDr^O'^oomoLoocoi^u>i^oo>oooooo>CNj 

'«-0'r-Of-'«-'^00^0'«-OOCM'«-OOT-x-x-0000'«-00'«— OO'*- 

x-^t-Ot-O OCMx-O'^-OT-'^CNjT-OO'r-OOOOOOx-x-'r-x-'^CM 

t0C0a>L0*«-C\IOCVia>^0>OG0G0x— tOOCOa>OLOIOLOCOLOlOO)GOx— COLOr^ 
'«-'«-C90"«-'^CgT"'^f— OOOOOJOt-OOx-OOOOx-O-^OT— -^-CMCNJ 

cocNir^r^ojcocNix— r^'^r^oo'^T— cDor^cooi^i^cooococNio>r^coi^o^ 

• ••••• • • m m M • • ■ « • _ i> * ■ • • m -m ^ m m ^ m m m m m 

t-Ot-x-x^t-0'«— OO'^f-O'T-Ox— x-OOOOO't-OO'^Ot-'c-v- 

cooooo>h*-ooi^cDoo'^'^oooo'^'*sfO'^rN.coioiO'^cooor^coi^iocx>oO'«-- 
coci>c\ir^coT-iO'^^o^'^ior^<i:>'^c40coioix>CNiiOx~^ co" cm lo o x— o5 o 

CO 

oov-o>CNjooaooox--ocor^O't— c30or^cococoo>LOocoh^in-j:'^cz>cDr^o 

x-CMCM0'«-000'«-'r-00'^CMx— x-OOCM'«-00'«-000^'«-'«— OO-*— 

GOr^N-COOLOGOCMGOlOOO CM 0>0>"^N-tOh^O"«-OI^'^ 00><00>r^x-'T— 

^^^5 * * ^^^J ^^^J • • • • * * • • • * * * ^^3^ * * 



* • 



wo 03/018792 
■ t 



88 



PCT/JP02/08495 



8C0C0000^r-*C\I|^l0CNl'^00O^C>JCN0000'<d-"^'^0>x-x-'« 



in T— cNj to o 



CM 



CO 



O 'c- T- CM 



CM T- 



lO O X- 
CM C\4 



OOtOO>COCOOCMO> 



CM to CM 0> CO CD O 



r^coo>r^cooor>*cMO> 



CM O CD to CO ^ 

* « * « • « * 

^ CO ^ ^ CM ^ 



0>CMCJ>CZ>r^T-CMtO 



CM 



CD CM CM 

V * * • 

X— CM X- X- 



co o> o CO 



cMr^h*-or^cocj>h*r^oc»u>c>io>ooo>o>ococo'^r^cMco^'r-ioiocO'«4''^io 

CMOx-COOCM^Ox-T-Ox-CMx-T-Ox-CMx-f-CMx-'T-T-x-CM-c-CMT-CMCMCO 



OOT-C>x-CX>OOCX5COCOC7>^tOa>OCMr^OOx— CMC0CMC3^C>C3C0CMc:DO'srcJ>00 
Ox— CMx-T-x— OCMx— COx— X— Ox— T~C30x— Ox— X— COCDx-CMx— "^T-x— OC3 



LOGOCDCDOC7>I — 0>CM 



CM cn CM 



COlOOOCOCDCDCDCMOO-^d-COOOOCOlO 
x-x-x-OOx-x-CMCMOx-T-x--^x-x— 



<0CDCM^00C00>OOCDCDCMCDx-0>'^V0I^Ox~C000C00>r^C0C0C0ir>C0"^ 
x-x-x-x-x-'^T-CMx-x-x-COx-CMOx-x-x-CMx-CMx-'^Ox-x-x-x-x-x-T- 



0>0'^T-00>OOCOa>r--.x-CDx-000>r^x-<35x-0>0>OOCMx-OOtOI^OOOOx- 



CM 0> 



<»ioo>ox-r«^ox-ocwcMr^co 



CM GO OO CO cn 
xr^ C^ ^ O CM 



ir> X- CM 



CM 



OCOCMtOx-^x-C3>r^CDr-.CDCMx4-cOlOCX>GOI^C3>COCMCDCO 
x-:T--^CMxi^x-^x-CMCI>CM<3)CMx-=Cr>CMC3C5x-:cnx-^x-^C3l^ 



x^ lO lO O CO CO 
^3 V- X— ' CM x™* 



lOCOCMCMLOh«-OOr^CDOOx— OCOCMx^J-I^CMOOtO 
OCMx-x-Ox4-Ox-OCMx-CMx-T-OCMCMx-x- 



OCD'^'^COtOCDCDx^LO 
x-x-CMxr-O'^'.-'r-CMx- 



COCMCOOCOx-CMLOOOh*-CO^CMx^-r^OOlOOI^OC3>r^x-OOx-CMCDCDCMCOCM 
x-x-x-T-'c-CMx-OlOOx-x-x-T-OOx-x-Ox- 



m • 



CDtOOOOCntO^CM 

mm mm m m i^ m 

x-x-x-OOx-x-x-x- 



CXJOOCOOOOOCM-^tO 
CMx-x-x-CMx-CMCMx- 



x-oor^'*cx)o<Dr^o>io 



a> 

cor^cooocOt£5000x— x-iN^"srLocMcDtoh^oocMx-oocDxj-o>ooo>cMiox— o>in 

CgCMCMcdCMCMx-:cMC^CMx-=€J>CMCgx-:cgx-:'f-^C>3cMC>5cM 



CT> C7> 



CMx-O>CMC0<7>x;i-G0l0C0r^CMOC0ir>t0x-C0C0CJ>CJ>C000t0xi- 



LO 00 CO C3) OO CO <J>r^x-CMCOx-CMx-CDtOCMOOx- 

* * • • • • • ^^^J * * * 



CDOOOJ-^OOx-OOOx— CM 



CDlO'^CDCMxr--jCMx-tOCM 

c^ox-=CMx-:x-:^^^x-^x-: 



r^t0OOh^C£>CJ5C7500CD 



O CO CO o 
x-^ xr^ C5 CM 



f- 1^ r*"- CO 



CD GO CO CM CM 

" m mm w m 

^— ^f— x;j" \ 



X— CD X— ^* 



CJ> CM to 
CM X-" CD 



cMr^oox-T— tooox— cDC3>cor^cooo 



COO>x— 0>00CMr*-0>h^0>00Or^C3OC7>CMOCDN-C3>lOx-0>CMCM"^CM0>x-C0 

* ' * * C^J * • m m m m m • 



^ ^ 

to O JO CO 

CO CM CO 

X— CM CO 



_ _ GO 

QmS0<emoOQQQQQUJUlujLuu-<Z)0:n3:^=p*%i*CN^ 



CM 



CO CO o o 



3g 



S Q o o 

C7> " CO OQ 

CO g cn ^ 

5 g 2 S 



wo 03/018792 



89 



PCT/JP02/08495 



ao LO Lo vO CO CM 

r**- O CO 



CM o «r>j cj> uo ^2 ^ oo LO ur> lo cj) ^^i- co cd x— ct> rr> co 

---T-CSOOC=>Ox^OOCMOxr^C\ioOlOOOC=)^ 



oocNjCNjc\j(>Joco-5J:oqr^r^oqcqo> 

u^Gq<i>ov-;oo>cooqcoi^cqr^ioo>u5'si-cO'r-o>i^ 



00 O CO 0> CO CO 



^'^^<P^oqiocq'^«>oc\jcsiioootooocO'^c>joor^o>'^ioc3 

^^^^ ^K^" ^^^^ ^^^^ ^^^^ ^^^^ • • ■ • * * ^ai^? ^^^^ 



coo>o>i^c7>cpcDix5coor^iooocoo'«-'^oqT--x-'«-T-- 



I^OOOCMCOCDOOi 



i^'^, i^c>jcoc3>x-;oqcNioco^cqr^oc^cnc^ 



CO eg 



I^0>0>0>v-000>0500CMCO 

■ " • m m • * • , • • m 



CO io c=> co CO CO txy t^ <j> c=> ta in 



coxi;c>4iqc=>coo>v^CNjx-3x-;<qc>jiocoococqo^ 



T- O to ^ CO o 
OJ T-^ CO T-^ o o 



oqv-;COC>|C\40qoqCO'^CslCOx--'^COOOOOO>OOOOC>x-lOCO 
Ox-Ot-COO'^-t-OCN^-i— lO-^x-Ox-^CNJCN-r-CO 



CM 0> 



i^^cNi'v^'«--x--o>iO"^oor^c\icvico'^<Dcj>'^^a>T--o>o>c^ 



cDoo>cocz>o>c=>a>o>'r-;cqior-^cq^'^x^^oa>^oooo^ 

CNCSi'r-x-T-0'srT-OCMOCNICNCOCNICOCNCNCN4'r^CsiCN'«-^x-:CNJCgC>i 



'*~:'^C3COCOCsJt— CO'^OOCDOCNO'^OCOCOCO 

c>jc>ic\ic>ic>jc>ic\icoc>iv^c>ic>i'c-:'r^^x-:T-=x-:x-: 



COlOCMCOCMlOr^-f-OO 



cq^-, cg-^^oqh^^oq'«-o>oqcpoc3cgo<q^^ tococM •si-cNjr^cMc»i^ 



CO 00 X— GOOOO^CDLOC3CO*Sl- CM CO -r— ' OO <0 CD OO CO 

^^i" " ^ « ^, - - « ^.-^ - ^ m ^ ■ - • - m . 



oiococoiO'^or^ 

^ ■ • ■ • B " " 



CM N- 0> 



r^-'U^I^OCNi'v-U^x— CO'SfCMCOx-CMI^CO'*— lOCNI'^OOOOOtOOO^CO 
OCOx-x-CM'c-Ox-OCNx-O^OOO^CNx-O'r-CDOCNx-^CDCD 



00<OC005CJ>LOOa5^CDC005h^OCOCO 

" _ - • - - • - • • " - - • • • • 



0^'«^C0C75'Sj-CI>C0T-'x-«00^h^OCM 

• ■ • - • • ■ • m m m m m m 



00 o cN o> xj- 



COOOCMCX>OOCOCMCNJC35^-<000^0 



CSI X- 



OO o> o CO 

• « • • ■ 

O C3 O CM 







o 








to 


o 






CM 


o> 












cE 




Zj 






— 3 








>• 





o g $2 i g o s 

"2 S o ?2 EN 

3 § § £ 3 3 !3 



wo 03/018792 



90 



PCT/JP02/08495 



^ CD T— ■ coooo>i***i^csicoou>^'«^r^r^cNj'«!^CNju>coc3coco'^cocj>'^cocj>co^ 

• • • • • • • • ' ' m mm ■ • - • • • • • ^ ^^^J 



coooc»c3^u^cNjiooor^o<o^ou^cs4'^o>'T-cx5af>cj)r*>-cQC7>cqx-x--c^ 

" • • • ^ ^ » « ■ • • • • ^ » ^ * * " ^ -* 



x-^ ^ ^ c> o G> T-^ O ^ O ^ o ^ CNi T-^ o ^ CO o o ^ ^ 



OCOCOU^-^CNODCNlCJJCOCNr^LOCqCNJCNJCJJCO^OCO'^CO'^ 



CD 


CO 


LO 

* 

o 


CO 


o oo 


LO 
CM 


OO 

m 


■ 




ay 


OO 

• 

o 






O CD 


OO CO LO 


CO 


CO 

9 


o a> 
^ o 


LO o o> 

CD X- CO O O 


• 9 

O 1- 


* 


CD 


m 


CM 
CM 




CO 

• 


CM 

■ 


• 


CD 

• 


* 


9 




CD 


lO CO CM CM 

m 9 9 9 9 

'T- CM CM X- 


• 


• 


a> 

9 


CM CO 

9 9 


o CM 

« « * ■ • 

# 


• 


CO CO 

• 9 






O 
CO 


CO 

m 

o 


m m 


O 
CM 


CO 

to 

o 


LO 

• 


• 


CM 


CM '•sT CO 

9 9 9 


^ ^ ' ■* 
• * 


O GO LO 

9 9 9 


• 


CO 

• 


CO 

9 


CO CM 

9 W 


•"^ 00 CM LO 

M ft • • • « 


9 9 


o 




• 


GO 
CD 


00 

• _ ^ 


CO 

• 


m 


OO 


• 


CD 


m 


OO 

9 


m 




CO o> 
CD CD CD 


O 

• 


• 

o 


9 




oo CO CM CO OO 

« • * * • 


■ 


O GO 

9 _ 9 


m m 


CO 

m 


CM 

• 


CM C3> 


o 

CM 


CO 


CM 


OO 

• 


CO 
CM 


* 


CO 

9 


CM 
CM 


CM CD 


Q CO ^ 
CM CM 


CD 

• 




CO 


oo o 

O 


LO 0> 

■ 41 • ■ « 

CM O 


9 


XT CJ> 
X- O 




LO 

• 


CO 

* 


• 


^ CM 
CM 


C7> 


oo 


CO 

o 


C7> 
CM 


a> 


CO 
CO 


cr> 

CD 


C3> 

• 


9 m 

^ CM 


5 CD ^ 

\ m 9 

T- X- CD 


9 


9 


m 


LO CO 


OO CO CM 

w m m m » 

CD 't— CO CO CM 


CO 


CO 

CO CO 


LO CD 
OJ CN 


■ 


CM 

m 


a> 

CM CD 




CO 

m 


m 

O 


lO 
CM 


CD 


CNJ 


m 


CD 

• 


CO 

9 9 

LO 


O 

LO ^ ^ 




CD 


LO 

• 

o 


00. o. 
1- o 


CD lO «r- CD O 

« • * • « 

O O ^ O -T- 


o 

CO 


OO o 
CM CM 


CM 




CO 

• 




CO 




CO 




OO 






CM 

9 


9 


CO ^ 

9 m 


LO CO CD 

• ■ ■ 


CO 




to 

9 


oq CD 


GO CO CM CO CD 

* • » * • 


CM 

9 


1^ 00 

m m 


m 


CD 
CM 


O CO o 
CO - CM CM CM 


LO 

• 




m 


OO 

m 


• 


GO O 

■ • 


• 


CD lO 

• • 


• • « 


LO CM 

• • 


CO 

• 


O CO 

• • 


CO o c3> 

• • • • » 


CM 


CO CM 


CO 


m 


... m 




CO OO 

• * ■ 


LO 


_ m 


m 


lO lO LO 


■ 


CD 00 

9 9 

X- O 


▼-o>cor^cMo>h*-c3> 

" * CD " 


'^OOOOOIOCNCD-T- 
' * * ^ ^ * ■ • • 


in 


00 

m 


CO 




LO r-- 

• • 


CO 

• 


m 




UD 


LO 


0> lO 

• • 


CD 

• 


GO T- 


CO CJ> 

m m 


CM 


o 

■ 


• 


CD CD 

9 9 


T— OO CD 

« * • • ■ 


CO 

• 


CM 

• • 


o 




CM 


GO 

* 


o> oo 

X- CD 


LO 

* 


CM 

» 


CM 

m 


• 


9 


LO 
CM 


CM 


OO 

9 


CM O 
t- CM 


<5> r*- o 

m 9 9 


9 


CO 

* 


lO 

• 


LO IV. 

^^^^ 


CM 1^ CD 

• « * • • 

T- O CM CM 


CM 


T- OO 

• • 


c5 






CM 

• 

O 


CM O 
• • 


* 


CO 

_ m 


CO 

• 


m 


CM 


CM 

» 




* 

o 


CO CD 

9 9 

T— O 


CM O 

^ ci 


CM 

• 


* 


CM 


o a> 

• m 

CO o 


LO o> o ^ 

• • V V • 

CD CM CD 


O 
CM 


LO oo 

m m 

o o 


00 


CM 

m 


CM 




o CO 


CD 
CD 


CO 


CM 

• 


■ 




CM 


• 




CM 0> 

o 


OO o CO 

m m m 

o ^ o 


CD 


m 


• 


oq CO 


CO CO LO C3> O 
T- CD x— -r- X- 


O 

• 


CD CM 

• • 


CM 


CO 


CO 


o 

• 


CM 


CO 

* 


• 




CM 

• 




o> 

m 


CM 


m 


C7> LO 


O o> 

* • • 


^9 


9 


CO 

* 


^ LO 


OO T- 1^ O CD 

« • * * « 


• 


m 9 

o o 


YNR007C 


YNR035C 


YOL016C 
YOL104C 
YPR107C 
YOL152W 


YAL007C 


YDL043C 


YDL212W 
YDR183W 


YGL089C 


YGL096W 


YGR006W 


YHL034C 


YHR163W 
YIR024C 


YKL070W 

YLL050C 

YLR220W 

YLR390W 

YOL044W 

YOL147C 

YDR069C 

YERi31W 


YGR044C 
YMR240G 
YBR105C 
YBR182C 
YBR186W 
YEL052W 


YER098W 
YGL240W 



wo 03/018792 



91 



PCT/JP02/08495 



» ^ ^- ^» ^» • ^ ^ » - - ^« ^» ^, • 'ti^ '^t^ ^ * ^ * ^ * ^ ^ ^ ^ ^ ^ ^ " ^ * ^ ^ ^MW^ 



O O -c- CM CM CO 


m 


CJ>COCMCOOCMlOC7>Or^lX5CMOOCO'«-<00'^0 

• • • • V ■ V ^ • • • a ^» • • • " • " 


• 


CO 

• 


CO 


^. 0 c> 


CM O CO 'sj- 




CM 


m 


CDCOCMCOOCMt— COCOCMCOO 


• 


CO CO CO 0 CM 0 

• » * ♦ • « 




C7> 
CD 


• 


CM CO C3> 

m m ^ 


to 00 o> 
^ ^ ^ 0 


0 

CNJ 


LQ 

• 


m 


COOCOCMO^r^LOCM^CO"^ 

B ■ • • • ■ • • • • « • 

OCM'«-CMCM'«-^O^T-'^'^ 


0 


GO 

CM CO iri CO 0 


CO 

• 


m 


h-- CM ^ X- 

• • • ■ 


CM 0 00 CO 


00 


CM 


0 

• 


x-cooor^cococ:>r^oo>GO"«- 




0> CM 0 X— 

m m m m mm 


■ 


CM 


CD 


CM CM CM 

• • • 


o> 0 


CO 


• 


GO 

* 


'Sf^x— T-tOC30>lO'^0>'^CO<M 


U> CO h*. 


LO 0> 

m m 


CM 


00 T— a> 

_9 m m 


C~% CNJ ^rf" 

• <i * • 


• 


CM 0> 


^ 0 CO Lo 0 Lo Lo ^ 


0 

« 


CO CO r — CO CO 


m 




LO CO C3> CO 

V ■ • * 


cy> CM CO 

• • • « 

0 0 "f- 0 


cn 




GO 


C7>(OCOOh^OOO>CMOC7>CMGO 

* i^^j ^^sl ^^di * * * en? 


CO 


GO CM in 00 CJ> 

^ m m m 9 m 




1 


CJ> 

• 


C7> h-- 00 


0 CO ^ LO 

• • • • 


• 


00 

• 


OD 


C7>LOC0CMCI>C0r^<O'»-'«-C0CM 


GO 

• 


CO LO LO CO m 


CD 


CO 

• 

0 


GO 

• 

0 


U> CM ^ 

• ■ • 

0 V- 


CO GO 

CO CO CD CM 


0 

CO 




00 
CM 


'«*COCT>CZ>COCDCMCOLOCOO>tO 
CMCO'^COlOCMCMxr-^OJx-^v-^'r-: 


CM 


CM CM CO CM CM 
^ CM ^ CM CM 


cx> 

• 


CD 

• 


CO 

• 


0 CO 

CM CM 


CO C? CO 

9 m m m 

0 CO CM 


^^^^ 
• 




CM 


C7>r^-r-CJ>COCZ>CO'^CM"^tOCO 
CM^COCgiOCOCOCOCOCsjcO"^ 


GO 
CO 


CO ^ X— ^ o> 

m m m ^ m m 

^ ^ CM CO 


CNJ 


CO 
CO 


10 


CO 0> GO 
CM ^ Csi 


m CM 00 

m m m 9 




CO 

* 




COC500I^CMCOCO'*-CJ>T-<0'«- 


CO 


'r- to LO CD CM 00 


CM 


CM 

m 




CD X- <3> 

m » m 


10 CM CM 

m m m m 




CM 

• 


0 

m 


0 GO -r— 0 CO CO ^ 0> CO CO 


CM Cn CO o> CM CM 




CM 

• 


CO 
CD 


ir> <j> a> 


CO CM 00 0 

• « * • 


a> CM CM 

m % m 


'«-C0C3>Or^"^<0'«-C0CM'^CD 


• 


CO 0 CO CM CO 0> 

mm mm m ^ 


m 


0 

m 


CO 
CM 


CO o> o> 

• « • 

X- 0 CD 


CO CO o> 

« » » • 


to 


CM 


CMO>COm'*— CMOOCM'^'^CUCM 


CM 

• 


CD GO 0 CD 

V • - • • 


CO 


a> 

m 


CM 

m 


CM CO 


CO CO 0 CO CO 

• * • * • 

0 CM 


• 


COOOCMCOC3>r^r^CMCJ>GOCOCI>CO 

* » • ■ • * • • • # » • • 


GO 

• 


CO CM C7> CO 0 GO 
CM CM CD 'r^ CD 


_ m 


CM 


* 


CO "St- C3> 

* « ^ 


CM 10 00 

• « M • 

^ 0 V- CO 




CO CO 
CO CM 


x-^COCMtOr^'«-GOCOOOx- 
'T-T-T— C0'r-0'«-CM'«-CM"«-T- 


CO 


'c— CM 0> CM CM X^ 


m 


m 

0 


CO 


CD "T- 

« ■ • 

0 X- X- 


<^ ^ ^ GO CM 

• « « « » 


CO 

9 




cococo'^co'^t^t^i^oi^o 


CM 


CO CJ> GO 0 CM 


CD 

• 


CO 

m 


CO 

• 


CO -r- 

• • • 

CM 0 T- 



CMOx— COCMCMCOCOOx— v-COOr**x— 000>CMO>0>COCMCO'^x— GOC»CO'r-COOI^ 
C^ • - • • ^ ^ • • • • • ■ ^ ^ " ^_^«| ^ ' » ^ » » ^ ^» ^ ^ 




wo 03/018792 



92 



PCT/JP02/08495 



ijQl^CNj'i^g^oJoocoT— cocxi"^r^o^^ cv cd cm lo oo o) to 



O CM X- 



o 



CM 



CMC3r^OO^^<OCMCMr^OO"^O^C3(^OOx— OCNJCXJCXJCMCDOOCOO^U^U^ 
^""^ ^•i* 1^^^ " * • • • • • V ^^^S * ^^sl 



a> CO ^ o 00 



O CO 00 o> o 



cMooox-oocoocoT-cMa>ocoh-.T-co<j>r^ 



CD r*^ o> CO CO oo CO CO cd CO oo o lo cy> r*— r*^ o <o r*— co lo oo cd 

CM \ ' " * ; ~ ' ; « ' ^ • ^ ■ ^„,« ^ « - ^« ^» 



cNJCDcx>c3>aqr^r^cMcpcDCNico<j>0'^ix>r^co 



tOCOCMOOT— LOLOCOCDx— CMCO 
CM^x-^CM'T-CM'v-x-T-x-T- 



CO CM 0> 



'r-OOC7>LOCOh^OOCD 



LOOOt— cocoooooooooococococoocoi^o-^co 

• • • ^ • • * • _ • •••••• • • __m m m m 

T— T— ir- CM O O X— T— T— O ^— O T— t— T— 



O^CO<OCOr^CMx-lOCQ 



r^ocnh-*c:or**-T— lo^^o>co^^o>ocD'r~oocooo^*--oo^o^^a^ooooooo 

* • — * * . - * • _ * _ • • • ■ • " » • • • m m m m « » m « « m m 



OOCOC^OOOOCOCDOCMLO 
CM'^-^i-^CM'T-'c-OOx-O 



CO ^ o ^ CO cj> oo CO 
^^cmt-:^^c>x^^ 



CO CO CO CM 



• • * • • » • * 

CM^x-CMCMx-CMt-x-CMt- 



CMt0C0L0C0l0CMr^C0O"^O"^r^CDx— lOCO 



CMCO'^OOCMU>^IOCMT-|^<OlO<OOOT-CX>'^v-<DCC>tOOIX5'r-lOO>OOCOCOCOO 
GO^CsJCNjCOCOCOCOCM^Kl=C^COCOCMCMCMC>4Cs}CMC^ 



OqcOCO'^CO'^lO'^OOCM'T--CO'«— OCMCOtO'^CMC3CWCOOCMa>COO'^CMCDv-tO 



C3>L0'^r^CD'^C0C0a>C0T-xf'^00T-O-r-C0CJ> 
* * • • • C^j * ' * 



CDr^CM<OCDOO>COO> 



0>'^0>'^CMOO"«^OOr^'^OOCOCOtO'^LO 



CM C7> 



CMO>^C7>OOCJ5CJ>'^CO 



0>C0T-^r^O00'«-^C>JC0C^JC0O^O'r-;CM'^'^CZ>l^ 



-«^cr>oocoocoT-of^ 

CMO^-^CM-^-^x-O 



to 



O CO oo r**-*-*— "^COOOCOh--CJ^"^| — CXJt— "^OOt— 



CM m 



OOr^OCMCOCDCMx— |»^OOCMO>CMCOCOOC3>C^COOOOO^OO^ 

^^^^j ^^^^5 ^^^^ f^^^j * ^^^^^ ^c^^j ^j'^^i ■••■■vsAs 



CO Lo to o 



LOOCOCOOCMCMC^-^CMCOOCO-r-OOCMCOOOCOOr^T— COCMOOLO 
C^J C^j C^j " • • • 



0>CMC^00OC»x— '*i^COCDO><3>00>OI^C3>CMC»CD<^00000>OCOO>0>"^CX>0>lO 



S 



S000^Q_Q_CLCLCDa300QQQ 





O 


O 








GO 
OO 






CO 








Q 


YD 


O 



CD <F OO 

O CD CD C5 

-J Qc: cc a: 



wo 03/018792 



93 



PCT/JP02/08495 



» ■ • " " * i^^jj ^^^j 



r^O>C\IO>0>0>0>'^CMO>001LOlf>00'«— CO 



a>CN40>OLOr^'^CX3CMlOO 



0> CO h** ^ CO 0> 

• • • ■ • ■ • m 



cxjoooacMooco'^oi^r^'^cooc) 



m 


CO 

V 


CM 




to 

• 


o 

• 


m 


* 


GO 

• 


GO 

• 


o> 

CD 




LO 
• 




CO 

• 


O 

• 






CO 

• 


to 


O) 

<5 


CSJ 


* 


• 


ao 

9 


CO 

• 




CO 

9 


CO 

m 


CO 



00^0>0>0'<r-r^COCOCM"^T— r^LOO>COT— LO 



C3>CDCgOO'<!j-C3>CDOCOCO 



00 GO GO 



OOCDr^T— a500C7)CMOC3>CDOOCOC>JOOa>GOCNJCOCDOx--ir)GOCOGOUO 



r^LOh-cDCDcj'^i — X— CO"*— i^oocor^x— r^cotO'^csir**-r*-cocNjcococ7>oO'T— ooLO 



CM CO X- 



T- CO 



CDOOlO^CDh^C3>C3>£^CMO>r^OO 





00 






1^ 


c> 


■ 


GO 

• 














* 










d 


CO 


CO 


* 




• 


• 


to 

• 


a> 

m 


CO 

m 


CM 

* 



CO o 



CO"^CO'^'^OOLOCJ>a^COGOr^COCOCDCOCOtO'tr-COO'^'^COT— COCMCOCO-^GOx— 
^^^^C>J^CDx-^x-='^'*-=x^v^'«-^C3>CsicM'«-^c4CMCg 

C0VOU^00C0CM<0-^C0C0CMC0C0^C>C»0>C0O^C0'^'^CslC0CMC>'<r-;<00q^ 
CMCM'^-«-^'i-^C*iCNJCOCMCMCNjcMcOcMCMC>i-f-^CM 

CMoococNCNr^c:3cococ7>cMoocMcy>ix^"«-i^coLqcxDCMr^'«-'^^^ 



<pc>oor^tpoococoo>covr^^f^'^^^'^'^i^ 'T-^o>cM<0'rTGqo>tq'«-;c>j 



LOCMOL0003tOCMr^O>t^GOOOOCJ>00^00000 0>CMCMOh^00'^0>000> 
OO"*— '^•^O'te— CMOOOO'^CM'c-OO'^-CMOO x-x-'^-x— OOCMOOCD 

a>tOCJ>COCOOCMCDtOI^OOCOOCOCOCMT— IO"^'^'^C3>'^r^O>I^LOI^COCO'r-;^ 



to CO 00 to o> 



GO 0> 0> COCMOOCMCOGOx— '^OOOCMCM*^tOtOOO><X>X|;Cs| 
***** * ^p^j • * • • • • • * 



CM CM X— CO CM GO 



GOCOCOCO'*— COC0tOO>O>COtO'^lOLO^I^C000G0r^C0CO 

- • ■ ^ ■ » ^ ■ ■ » " ^ ■ ■ ^ ■ ^ * 



0>00"St-CMC0CMr*^OlO'«— tOGOCOOI^OOOCMOOCOCOO>I^COCOr^^'^Gq 



ioooo>or^i^^-o>cj>r*«-r^ocMr^'^tococMGOO>oocM'^o>a>o>oocMi^io 

« m m mm • • . * ^ • * . * . * • • . .. * _ . » • ■ • . * • 



O^^CMCMCMTZ^^^O-*— T-CMCOI^SjIt 



a: q: 



2 



wo 03/018792 

I i 



94 



PCT/JP02/08495 



SSS3 0> OO cf) ^? CO ^§ 0> C*^ CM LO CO t** CM'CO Jf5 O ^3 CO 



CO CM T- O OO CD 



LO"^COCsiCOCQ<0'«— C>4<OCJ>lOOOCOCO'r- 



CM CO CNi Lo CO 



00O00r^0>'r-CD000>CMC000T-0>00C0C0'^CslCMC0C00>0>CMO>C0r«--'«— COCNJCM 



CX>r^T-COlOOOCOlOC7>U5CMlOCOOO"srx|-COlO'^COCOOCOOOC3>ir> 
CM "^r- O ^r- ^ O ^ ^ O ^ ^ CM CO ^ O CM CM ^ 



-T- ^ CM ^ 



OOCMCM-^CMCO-*— ■^CMT—CD'^r^COl — lOx— ^COCOIX>Or^^COCMx— 0>0>OOCOCM 



o>OCT>o>o>o>r*^coc:D 

• ^J^^ ••••••• 



x-COCMT-'^CMC?CM^Or^O^COCOCO^lOU>aOOOCJ> 
'r-Ox-T-x--r-T-T-CMT-^OT-f-f-v-^'r-x--«-^- 



cMoco^LOor^^coco'i— 



0'^^COCOI^a>OCOCOC35000>CX)COCDCOC3>CX>I^C:? 
x-T-^-'^-f-x-x-x-T-C3'«-OOOC3CMOOOT-CM 



o>a)<7>c3>CJ5^h*-a>ooi**-<j>r**<x>oooa>ooo>too>cM a> 



C3 



o>CNioococoa>'^cor^r^'^-coc>>o^aDa>c^oor^c»cD»otoo'^cz>cMr^c^cM'^cM 

******** • • ■ ^^^^ ^^^^ * ■ ■ • • ^^^j • • • • • 



co<j>cO'«— cMcoin'^ooooco^c7>cDrocor^ooaococi>ooLOx— 

T-CMCNCM'^v-^T-OT-T-T-x-CM'^x-'r-'^-CM^CMx— CM^ 



OCOx-T— coco-^co 

w • •••••• 

■v-CDCMt-^CMt-CM 



x-'r-CMOOlO^O>lOr^COXj-COCM'^r-OLO'^tOO 
COC>JCMCOOaCOcd'r-=CMCMCMCOCM'^CMCMCNJCD^ 



x-0>C3>tO'^CMLO^<J>Or^ 
* C3 * • • • • 



OOI^OCOCO r^CMCOOlOCMCOCMt^CM 



<3> UO CO 



00CM'«-'^"«-r^C0'r-05X|-CMO 



to 



cooDCDCor^Locor^co 



r^ina>o>oooc7>ioco<j><»CNir^T--oa>c3>oocj>oo^cotoc3>oo'^'«!i-LOh*-cocMio 

^ ■ ^ ■ 7-- ^ - - ■ ^ * ^ ■ ; ■ ■ ^-^ * ; ^-j - * 



ooomoT-cMcj^oiOh^ooT— coooc7>cn 



0> OO 

• * • V 

CD C3 CM 



Or^l^COC^CMO-r-OCM 



CMI^C7>COlO00COC000tOC0r^CM'«r-00'«:r 
*** ••••• ^^^5 * ^ C^^^ • • • 



OCOCO-^-CMOOtOCOOCOCOCMlOOCO 
lOx-CMCMT-T-T-^x-O'^'^'r-CMCU 



cocomcoi^cocDh^oor^co 



COlOCO'^LOOO'^CDx— LOa5COr^COCJ>COCOLO 



^ CM 



>CM'^<OC3>OOh^OOCM 

• • • " • - • * ■ 

-'«-x-'»-OOOOCM 



OCMl0CJ>'«-00'^^C0<J>I^h-U0I^C0CMOC0a0 
▼-^'«-^CMc5x-^C>CMx-IOCOCOCOC*5u>CM'^CMC^J^ 



co^a>r^r^ooocj> 

V ^^^^ ^^^^ 



<0CM0>0>C3>r^C0r*^^'^00T-CMCMr^OC0CMC0l^0> 

• ■ • • V « « » V ■ • a * • ^ • » • • ♦ • m 

0'«-OOOCDCM'^CMCMO'T-T-T-0'«-T--«-'«-x-0 



^^co'^r^coooo>c3Dcoyt7<cO'^oujiococo^coOt>^rC 

oiJJcDCO'^cMu^coc^u^. S^^cooo'^iocoh^-r:- — - — 



r*^ ^ lo lo OO 



, _ _CMCM 



wo 03/018792 

t » 



95 



PCT/JP02/08495 



o>ooooco^cocor^oox--tt>r:r:St22!^-2JSS 
^toocNju5'^i^cx)'T-ir>o> o oo ^ co <o 

i-^Ox-^-r^OOO-^Oh^OOOI^mCMCQO^O 



CO o 

0> CM 
CZ) CO 1^ 



oocNicoco'«^cOT-^coc»cDcsjr^T--'^oqoc>j'^cqcoi^^ 

4 • • • m m m m m w m m ^^^m m ^^^m w ■ w w ^^^^ 

0>^00>CNIt— CNir^<30CN|^Or^COOT— COv-COOCsJ-T— OOC7>000>C>Jt— OOOCD 

• ■ • ^« • - • • m _ ■» > _- - • • » » » - • - _ , _ - • " 



T- CO 'C- 

■ B • ■ 

CM X- CM 



^r^r^r^cocMr^ocooooocoGocoococM 

• • • • • • ■ _» ^" _* ■ * • ■ ■ ^5 

-0000"«-OOCOOOOOO'«— "T-CM 



OSCOCOCMCOCM'Cl-CO 



OOOt— OOCOCNICOCOCJ>COCOOOOOCMCOCJ><3>Oa>COC7>0 
Ox-x-O-c-x-CMCMOt-'t-OOCMx-OOCMOOCJt- 



CO O CO 'c- CO 

* * * " " * t^^T^ 



<0 CM ^ 

i • • • • 



cO"«-co'^i^oO'^iocQ'^cor^<ocor^c»coa>coioc7>oh^x-h^Lo 



lO CM C3> 

CM O C3 



OOCOOJCOOOCMCM-sJ-x—COCO^CMlOOr^'^'^OOOOOCO 



<30 CO 

• • » 

CM O O 



oooo>c7>o>oo><x>r^oc»cx>cMcoo>t^ooor^c7>ocor^oocx)'T--o> 



a> ay 



CMr^COOOC3>'^CO'^'^0>OCMC7>0>'^0>00'«— C005 

• • • • _ • • • * • " ■ • — * 



0>000>CO^'T— CMO> 
CDCMv-OT-'f-CM'f-O 



cm oo co c30 0> co co 
CMOt-t-COO^O 



o>CMh^toi^r^cor^'^ooo>ooooo>cMco'^i^LOc» 

* J ^ ^ C^j r ^ » ■ - « ^ * ^ " C^J 



OlOC»"^CJ>lO'^CMC3T- 



lO O CO 
O CM O O 



CO C=> CM 



U>CMCMLOCMCJ5COOCO 
* * " * * 



CM 



CO 1^ u^, in CO iq CM CD CO CD CO <X) CO ^ CO oq c? h-: 

OOCM'^I^CMCOOCMLOOO>UD'^CD<»'^lOCMIOO>CX>T-'r^OqCOO)'^«OCX) 
^^^^^^^C>4'«-=CliT-^c5c>c5'r-:0'«-^<Z)OOOCDCM'«-0'^0'^00 0<3 

CMCMC3>CM^COOIOOr*-CO^O>'^x— COCOO>0>0>0>^CDO>CMU>0>'^^I^COIO 
000>0>h^C5>CMCM CJi'^^OOOx— OOr^CMO>I^CMCOC>CDI^O>'^COC>4x--2CO<» 

d c5 c:> ^ ^ ^ ^ cS^r-^c>^<:5c:5^Q^rr^^^^^<:>^^^'^^c^^^ 

1^ CO CO 0> COCOI^CM'^CM'*— CMCJ>'^CDOO'^COC3>COr^l^O>CMCMCMC>>C5>OqCMC?> 
OT-T-'«-OT-OOOt-v-v-T-v-T-x-0'*-T-0'*-x-'*-0^-'^'*-00'^^0 

CM'^U^'^U^r^^OOOO>r-C75000>0>'<— C0'^C0CMr^'r-OC3>00<3><X>0qO0>C0 
CMx-=CZ>c5c=>C=>CI>c5c=>^CMCMCO.COcdcOCOCM'^CM 



CO O CO o> 
CM'f-^^CM'«-'r-T- 



<0'r-"^OC3>COC7><X>CM'«— CO<7><3> 



Sij5S2a>gg>g^^^S$ocM^cpo>g 





CO 




CO 








o 


CO 




a> 


(X) 




m 


m 












o 






O 


CO 




C7> 








CD 










CO 






3 




si 

















CD GO CO 1^ 00 



CM LO o in 



CO CO CO 



CO CJ>^C0CO00C3>x=-"*~<^l:0 

c>j^^^ogogS;ncoo6 
Q-Q-SgocDpoQQQ 



wo 03/018792 



96 



-PCT/JP02/08495 



u^oo>'^CNicooocNJcococx>o>o>u5^'^v-oc30>"str^'^T-coa>c*5oo^ 

a>OOT— 00000>CDC0t^00G00>O05000>l^00CNII^<0CNCZ)CNJC*^'«— 

OO'T-OOOx— OOOOOt-OOOOOv-OO'*-^'*-'^-*-^''-''-''-'*-'*— 

ocDOoO's^coc^^ooo'^looou^c^^u^c^lo>co'^'^co<olr>co'^I^lO<ocDco^«*o 

• •■«••■ ■ • ■ • . » • _ » » • ■ - ■ " » • • • ,. I, ■ • " ? 

X— O"*— OOOCNJO^OOOOOOt-OO^OOx-Ot— OOv-"^CMt- 
COC90>T--<00>r^COIOx-OOh-.C\ICOCD'^000<X>COCOC\4lOCN4^CDLniOa>r*-G> 

CX500'^0><Or**T— 0^C0<Oa3lOCN|lO0000'«^<J>U>LOCOI^'^<O00lO<O<0^^C0x— 
OO'v-lOOO^O^OOO^OOO'T-OOOOOCMOCD'*— OOCMx— X— T— 

'r-x-OOOOOOT-OC:>0000'«-00000'«-'r-0'«-'«-0'*-^'«-T-T- 

or^ooo><oc»oo>o>oo<of^'«-o>coo>r^<oooi^h-.'^i^ooc>jioooO'«--oq 

■ « • • ■ • • • • • • ■ • « • ■ " " » » » ■ * • " • * • " • ■ " 

x-OOOOO't-OOOOOt-OOOOOOOO'^-O'*— '^-^O'^'^v-'^O 
lOr^-^COOCSIOI^IOOOCOOOCNIloScDf^OOCOCOCOCNlT-OI^OO^ 

a a - a a - m m - • a a » a • a ^J" . a - • - » ■ » " • " „-.* * ■ t * _. „ ' 

T— OOOOOOOOOQOOOO**— tOOQOOO-^t— T— OOv-CMOO 
CF>U^000>00CN000>C0CNlO00C30>CNl0>00OU^O00<0l^00 00'^CNC0U^t0T— CO 

aaaaaa aaaaaaaaa ■ » a a • . a ■ » » " • » • a a • a 

OOOOOv-OO'*— T-T— Ot-Ox— OO-^—O^OOOOOt— Ot— X— 

^0000>'^000"^T— '^■^•^'^CO LO CMO>C0G0C0"^CDCDtOCNlC0<OO>C0^C0CM 

a m . - . a a a a a a a • a a a a a « « « » - » ■ " * " " " * 

CNJ00O>'^0>00C0'r-*^O'^a>r^t^l^a>'^*^0>^C0x— CDCOCDiOCO'^O'^COO 

• aaaaaa«Baaaa-a • ■ a a • a a a a a a a a • a a a 

i^iocoiO'^'^r^'T--oococNic>oocoo>cO"^i^aoc5tocNC3i^'^c>j<ooc\io 

aa ■ a aa a a m • a aaaaaa aa « » • « ■ a ■ a a a _a _ • —a 

oou^ocqcocsi<oc>cNJcoi^CNicoo>o>05oqoa>coocNjcp'^ 

CNJC>iCNCNjCNiCNiCNJCNiCNjcNJojCNic\iCNjT-^ 

CD LO CO r — h— OO O CD h*- OO ^ CNJ CO CO CO CO CO C75 LO 0> CT> CO OO CO 

a . • . • - a a a ■ - _a - ■ a a - - * _ " * ' * * _,— ,* * * * * 

T-CO^^OOOO'*— OOOOOO^x— OOOOCNiOO-^OOi— Ot— 

r^-^CO-*— CDOO'«— 0>CNlOO'^x— 00<O<Ox— CN|x--CNIOCNJO>I^OIOCOCOlOCOCOO 

* * ~ • * • • ^ * • • • •••••• • ■ • • €^3^ • • • 

Qoo=j==i=^f^^^^^55552S2zopopp_Q_Q.D:Q:Q:moEi: 



wo 03/018792 



97 



PCT/JP02/08495 



cocor^CNjcoincDcniocncoo>x-iooococo^c>o4'^i^'^o><or^coocNi'T-coo> 
ooooomocDx-ooO'^ooocDoroiO'^-oof-T-coT-i^r^cQCM'^ 

T-'r-005CsIQOT--OCOCOlOOiO^'«-0<OOC>JO'«-CN<OCOOLO'^^COC>l'«-OJ 
T-'v-'«-OT-'T-T-x-'^T-x-T-'r-T-v-x-^T-C>J'^CN|'T-'r-CNjrO<>|C>JC>IC>l^ 

oo>0'«-a>'«-'«-oo><»csir^ooo>ooT--«T-ocNJCNjc3F>ooo'^c>ic>jOT-cx)oco 

T-T-T-O'»-OC0'i-'«-C0OOC0C>Jx--Cs|CsI'r-T-O'«-OCNJCNlC0Ox-OO'»-'r-CN 

aDr^u^cDcox-ioaooooO'c-c\jr^<oo>oO'^'^<Dr^o>coi^oocQCDcocvcocN'f^ 

CNJOOT-OOOOC=>x-'^C>OOOOC\jT-'r-OOx-OOT-'T-CMOOC>4Cs|v- 

oO'^cDa)CNia>-^o>u^'^cocNjoo5CNiu^c\iOT-T-oooco'^oou>'^'^"*a*oh^ 

■ • mm m m m mm ^ • • • * • • ■ • 

T-T-'r--'c-000'^0'«--T— Ot— ic— T— -r-^x-OCNJOCslOOO-*— OOt-x--'^ 

cx>Goo>ooo^r^i^ocoo>'^o>oGoa>o>ioooi^or^or^cooootnh^ooc£> 

m m m m m ^^3^ ^ ^ * ^^3^ ^^3^ • ■ • 

r^<r-iooooi^ini^c>jco'^iO'^o>aDo>coaDLocox-cO'«-cNir^x~cNaDo<^ 

COh^x— COC7>l^"^CNir^COCNjT-000>CO<£>"^I^O>COCNJC^I^<00>'^ 

▼-O-*— OO0'r-Oi'T-'«-O'«-''i--C>l'«-CNIO"^0'^OOOV'«-'«--OO-«-'T---^ 

o>o^'^cx>CNia>i^i^or^cNiU7cocNooo>oa50CNO>CNjO'«— oocoo^cNicor^io-*— 

QO'C-Ot— OOC3x~Q^CI>T-T-T— Ox— Qt— T-T— 'c— >r-Qxr-Qx~x— T-x--^ 

"T-0>C0'^OxJ-C0CX>'^*-OC0C0'«— '«-|^0>OC\ICD^O'«-l0C0l0OIU^C0C0r^O 
T— O "T— T— T— O T— O f— T— O^^^OO^-^O T— "v- O O O CM 

x~O><O0000lOC*><O<»COCN|T— OI^'^GOCOOCOCO"^I^OOOCOCOO"«~r»*-CNIO 
'^-OO'^-OOv^OOOT-OT-O'^O'^-T-x-Ov-O'T-'^'ir-OT-xr-'r-'c-'r-'f- 

too^oiCNi-c— o>iO'^i^i^oooioo>cviGoa>o>r^!^c>r^oouo'^oou>'^oox— x-GO 

B « « m m m m m • • • ♦ m m m _ m m ■ • m •••••• ^ • _ * • • • 

O O ^ ^ O 0"^0"^0^00"«— ^Ot— ^O^^"*— O CM 

C0l0CM<Dr^<0^0>^CMCM<0^^'^C0^O0>0>CJ>lOOCDr^OC0I^Or*-CD. CM 
COCMCM'«-'^'«-CM'*-COCM'^COC^CsICMC*3CMCM'^'r-x— CM'^00'«-'^^C>iT--T--'T- 

■«-OOT-'«-00'r-T-'r--r-OOx-c;>v-OOT-x-0'^'«-OT-x-'«— OOOO"^ 

'r-x-00C00><0h*»0>00000>0>IOC0<0C0O^I^'^000>r^r-«.T-*C0CQ00 00T— o>^- 
O-T— 0000^'^OCQ'«— -^O-^T— -"t-OOt— O-^Ox— 0'^00'«— O'T— 

CDO>00>'^Oa>OOa>a>C:>a>'r--C30CD'^CX>OCMCOCJ5CMCDO>CQO>COC3CMx-'^ 
* * * * • • • ■ * • • • • C^J * 

OO^^S^'«— CMOCDOCMQ^'«~ioSSS^^rzQ£2oW<3'^^ 



wo 03/018792 



98 



PCT/JP02/08495 



CNJCDCDCOlOCN'^LOCMCslOJCDOiCO'^r^OOCslCD 



COCNiCNCNCNJOCOCOCOCMCOOLOCNIx— h*-CMCNT-CM 



T-CNir--CNJCDCQCO'^x-x— C005'SflOOlOCOCOCO't--COCQ'^Cr>0000>CN| 



CQ'c-00)OOC>COCNCDCOCO'^0^'«— ''-T— 000>CC>00 00'r-00<Of^Csia>r>^ 

T-^'^'f-='«-^C>x-=c>ic^icoc^^c^ic^^C^^C^JC^JCOC^^C>^ 



CO CO oo r — 

• m m m 

X— o o ^ 



OJ oo ^ 'f- CO 
T- X- O O 04 'T- 



lOO^-^OCNh^CslOOCOOJt^CM 



CM CO oo 'f- 



CNJ 1^ 



CO 0> oo ^ oo CD X— 



0> lO CO O 

• ■ * « ■ * 

O ^ CM X- 



o o X- CO to 

CM x-^ oi ^ x-^ 



oo CM CM CM CO 



OlOOOLOLO'*— CM'«*'^'^LOCMt^OOOCOr^COLO'SfCO<OC7>00'^T-00000 



hwO>T-OOx— 00 00'r-00CM000><0C0l^h^h^Oh^lO'r-«0t>^ 



o CO 



* w 



CO T— oo o o CO 



CM C» CO CO ■ CM 

• • • • m 



^CMOO^OOO'^'r- 



"f-T— CM-'«i-COO>lOLO 

• * « • • « * « 

'T-f-x-VCMx-CM'«-T- 



CO CO CO LO 

• • » • 

O CM 



T-LOT-cor-0"^o>^ 

« • V » • • • » 



cMo-^cj^cjicMoocDco-*— r^co'^T-r^o 

CMx-x— OO'«-l0'r-C0CMv-CDx~T-T-CM 



io<j>^r^<j>cM^in 



^ CO 

c5 oi 



O 0> O 0> CO o> 

<=> csi c5 o -T-^ 



CO 



GO CO CM 



CM 



IO-^IO'^lOIOC»C3^COOOC7>C3>CX5a>COCO'^CMCX>CO'«— "^CXJCOCDh^CM-f— -r-LO 



r^co'^iocMocot-i^r^incoco 



CM oo 



CO 



COCMCOOJOCMf^CM 



CO 



CO CO O 1^ 



oo LO CO CD LO iO'^cMr^coio<3>i^cMh^i^oocooor^o 

* ^^^5 * * • • • • • (^^3^ ^^^^ * 



CM 



'^oLO'^'^'^oo>^c7>ooioc3>cocoa^c3>io oov-r^ cm co 



cMO>coo>ooo"^cor^ 



r^cMi^o>T-a>'*^- 



LO T- CM O 

* * * ^ 



CO 

^ CM 



COCX)'«;r'^lOCJ>r^OCM'^C7>'^^COCO<7500 00<3>lOC3>COCDCMCMO^Or^<55'«— 

^^^J ^^^^ ^^^J ■ • ^^^J •••••••• ^^^J * 



r^COCOO'*— r--OOx— COOOOOOO-^CJ^CMCMOOCO^x— 

* ^"^^^ * ^^^J • • ■ ■ • ^^^^ * * * * 



000><3>OOCMv-C3>r«- 



CO CO CD CD CO 

* ■ * • • 

X- CM -r- O 



h«-CMCMOOCMC3>CO'«-'«— OJCMOO-^-CMCMCOCOOOCJ^xr 



• • • 
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h =t K y rm^^ >'y<^Mit^ 1 6 7 2 ) . m.&^mu^^ 

-^^5 2 (^3) , 6 1 (^4) . V9>':^^ 

6) . i^mmcA^i-£ < MmB^ 1 4 2 m7) ^ mm^m&mmm^eo m 

8) . ^(^ftfe.O;^-7^=?!J— {CJli-§atfe^5 0 7 (^9) OmRNACD^m^S^ 

t 
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mRNA) :dm-^V<i-t3&s±. ^ ^ i^-^ V < i^t 1 0 &s±. $ b tcie^* L < fi 2 

^•edt^^YK L 0 7 1 n^— ga^J^-^tpTK V K^PCR 

y-^ h 1!>airT?fcS01igo4. 0-S, Sequencherl-^ jydr:/ h y^^a-M^^V^TiSltf- 

CGCAATAATACTGGAAACATCM (|E^J#-^ 7 ) 

ATCGACTTTGTTTGCnAGAAT (iB^!l#-^ 8 ) 

t b^o PCRfiT^ i^:/ b bT^#<^^^^$: (Saccharomyces cerevisiae 
S288C, Cat. 40802, Reserch Genetics, Inc.) ^M\/^UM\'irfjM<0'^-y h (KOD 
DNA Polymerase ; =i— KKOD-101^ Toyobo) bfci„ 

•Cfe5pYES2 (pYES2, Cat no:V825-20, Invirtogen Corporation, USA) (R. W. 

:^-/uh\ s.B.T^y An-x iife^^f^(z>Ma m^^siK, mmm pp. 234- 

263, 2000) ) SrffiV^fCo "Sfc^ -r— ^^'^'/-^^MGFP^grri— K-f-STKi;:?? 
^ K (ia^J#-^ 6 ) i-X^^ ^ — pQBI 63 (Cat no. 54-0082, ^^M^XH 

(tS^)) <Z)GFPOgP:$>Sr<^V^fc„ :^-fs pYES2(D multiple cloning site (0^\CG 
FP<??2Ky^:^' l^J^^K^lfAbfc^r^^iJ'-f^^UfCo pYES20GALl>^ 

^JJct^:;:©^'^:^ ^ K^^^^"e^-&Saccharorayces cerevisiae W303^?l^Mts 
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1) ^#!^flaSaccharomyces cerevisiae W303^200ml<^SDi#^T?0D660jdS o . 5 

2 ) MM bT 5 m 1 (^TE-bufferlCJ-t A/^-f-So 

3) 2.5MOy^!>AT'feX^h250AiL^^Pi-So 

4 ) 300m l-To^^^^LlOMlO-blBt/^:^^ \^^^ d^—^WmV, 3 0*03 0^ 

5) 700ai l<^5 0%PEG4000^#^PU 3 0*C 6 O^^^i: 5 i#*i~5o 

6) t-hV3 5/i5' (4 2°C. 5^) ^^^-rSo 

7) lMy>'Hi'h-/^-C2lH]gfc?^t"So 

^®^^<^^li>f^3li'^i#:4& (SDj#:N& (Yeast nitrogen base without amino 

acids (Difco 09 19-15)4- j/y^3-;?5.+r^/^ (T'T^^. t:;^^^;?^^ m; 

J^Kteife Ufc^«:*|fll!a«. SC-YKL07 Iw-pQBI ^^JS^O < itl^M 1 T 

B 1 1 4':*:^ 6 . m±nwcmxmmi&mm^m^<^f^^m^tii± 

tCB^^te^n-CVNS (^teS : ¥^14^^ 19 0, ^fe«-^FERM BP-8161) „ 

mmms 

(Oyy b !j7 3iTT?fo'<501igo4. 0-S, SequencherI-^5/^:/ h j/^^a-iKilr^V^Tig 

AGGTGCXjATAGTGGGGAATAAGA (@B^J#-^ 9 ) 

GGTTTCTGGAATTGCAACTTGC 1 O ) 

t\^tCo PCRi'i.'r >'Zf h t \^XMM(Oplk-B,i^ (Saccharomyces cerevisiae 
S288C, Cat. 40802, Reserch Genetics, Inc.) ^^V^i*^fir|f|S<^=^S/ b (KOD 
DNA Polymerase ; =3— KKOD-lOU Toyobo) ^-g^ Ulfeo 
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■CfcSpYES2 (pYES2, Cat No:V825-20, Invirtogen Corporation, USA) (R.W. 

h\ s. B. y A n — X m^'f-i^i¥<Dmm mmm 5 ¥&, itmti, pp. 234- 

263, 2000) ) ^fflv^fco ^tc. -V— ^i^x"?^WGFP^=— K-f-S^Ky:?? 

^W;^^K (ia?IJ#-i'6) {i^^:^— pQBI 63 (Cat no. 54-0082, ^^PeMlLM 
5 (m) <DGFP<D^^^m\^tLo pYES2(^ multiple cloning site (DfpKG 

F P <D:t V =^'^ 1^:^^ KSrlf A Ufc^^ -f^fife bfCo P YES20GAL1 

— si^ii%-^ti'2j?y^iJ'i^;a-^K(sa^j#-^2) x-tt^uT. u^t-r^y^:!^^ 

^i:i:L<D-:fy:^^ ^ — -e^&Saccharomyces cerevisiae ff303^?^Mte 

1) ^-HrjilJII&Saccharomyces cerevisiae W303^200mlOSDi#:ffit?OD660;OS o . 5 

15 2) ^0UX5m 1 <^TE-bufferlC(tA/^i-S„ 

3) 2.5Mc^];^lJ7AT-fex-f h250uLSr^p-t-5o 

4 ) 300m 1 -f^^m UlOul(D_h|a:7"7 ^ K^tJ' ^'-^WM 3 O 3 0 5> 

5 ) 700m 1(7) 5 0 %PEG4000 ^ft;!)n 3 0 6 0 i: 5 i^^i^So 
20 6) hv'aiXiJ' (4 2°C> 5^) :iL?^-r5o 

7) lMy;Hf h— /V'-C2[i|?5fe#--t-5o 

f^^7i:^<D^M\'iM^'^M (SDl#il& (Yeast nitrogen base without amino 

acids (Difco 09i9-i5)+^/v=i— :^4-T5:/^ (Tt^^^:/, t;^^-^:/, h JJ 

mn^^ Ufc^«:^J3aSrSC-YCR102c-pQBI i: ^ife ^i^mo < limM 1 T i 
ffl^.^fe$t^TV^<5 (^160 : 5p^l4#8^ 19 0 , ^f6||-^FERM BP-8159) o 
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y:7 h»>ai7"Trfe<501igo4.0-S, Sequencherl-^ri/^:/ h v'aj^g^fflV^•r^f^ 

GCTTTTCTCGCTTCGTTATCACC (ia^J#-i- 1 1 ) 

TATTATTGTTTTGTGATGGCTT ■ (ia^J#-^l 2) 

UfCo PCRf:ix ^^r/ 1^— h i: LT^-©<^^'fe#: (Saccharomyces cerevisiae 
S288C, Cat, 40802, Reserch Genetics, Inc.) ^fflV^p;^firtT|S<^^5/ h (KOD 
DNA Polymerase ; KKOD-lOU Toyobo) Sr-Kffl b;/h„ 

-Cfc5pYES2 (pYES2, Cat no:V825-20, Invirtogen Corporation, USA) (R. W. 

s. B. y ^ n — X 3tfe-T-^f^<^Ma 5 Ks, mmm. pp. 234- 

263, 2000) ) %ffiV^fc„ ^fc^ -r— ;«7-^ ^^/-^tJ^KG F P ^=i— K-TS^I^ P 
i5'V';r'9=-K (iaM#-^6) fi^^i?'— pQBI 63 (Cat no. 54-0082, fP^SNfi^XH 
(tSfe)) <Z5GFPC0ifP:$:>^^V^fCo pYES2<Z> multiple cloning site (D^\^G 

FP<7)JKy^^ l^;^^K^jfAUfc:^^i?-f^J^bfc:o ^(D^. p YES2(^)GALi:7' 

^\c:L(D':f'7^^ K^^^— -C^^Saccharomyces cerevisiae W303$r?i^||fe 

1) ^-SrjNBJlSSaccharomyces cerevisiae W303^200ml(^SDJ#Jfe'T?OD660;OSo. 5 

2) b-C 5 m 1 (DTE-huffeM-f/uM-t^o 

3) 2.5M(Z>y^!>AT"fe7^^ b250ML^^n-t-5o 

4) 300/1 l-ro:9-ablOMH^-hfa7"7^^ K^^^iJ'—tr^APU SO'CSO^ 
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5} 700 1(D5 0 %PEG4000^#;!jP U 3 CCS O^Mt -So 

7) luy/wtf h-/U'-C2Ill?5fcr#-i-5„ 

^M.^^<D^mnM^^^ (SDitife (Yeast nitrogen base without amino 
acids (Difco 0919-15) + ://W3—;5^ + T^ (T'r^^^ \i y^'f-'i^^^ ^ hp 

bfc^^^JiSfi, SC-Y0R382W-PQBI ^^(£^0 < {^rU:^: 1 T 

\Z.m^^t^^^X\^^ (§:feB : ¥fiKl4^8^ 19-P ^ Sfe#-i-FERM BP-8160) „ 

^«3t^-?Y L L 0 5 7 c (^rTn^— jj?— lE^J^-^tp/Ky ^ V:^=}- K^PCR 

y:7 b »>cnT'efeS01igo4. O-S, Sequencherl-^ydrV b 5'i^3.)SgSr>^V^T^f^ 

GCTAACGAACAGGATGGTATTGA (@fl^J#-^l 3) 

ATTTTAACTGGGnACTGTGCT (iS^J^-^ 1 4 ) 

i: \^1t.o PCR{i7^>'>^U'— h ^ UT^S<39lfe-fe<*: (Saccharomyces cerevisiae 
S288C, Cat. 40802, Reserch Genetics, Inc.) ^>^V^^^fi^|T|S©'3r 5/ h (KOD 
DNA Polymerase ; 3— KKOD-lOU Toyobo) ^-^ffi Lfc„ 

T?feSpYES2 (pYES2, Cat no:V825-20, Invirtogen Corporation, USA) (R. W. 

S.B. Anw-x 3t^^g^f^<Z)Ma i^»^5i!g, i#att> pp. 234- 
263, 2000) ) ^^V^fCo ^fc, i^^/z-^tJ'SGFP^a— K-f-^^y 

^l^;^^K (ia^!J##6) (i^^t^— pQBI 63 (Cat no. 54-0082, ^^M^X|| 
(t5fe)) (DGFP(^$i5r9'^ffiV^fCo pYES2(D multiple cloning site (Z^cflCG 
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FPWTKy l^;^^F?^#AUfc^i5^^?-'f^^UfCo -tO'^. pYES2<^GALi:/ 

dZ\Z.:L<D-:fv:^^ K^^^'--C##Saccharomyces cerevisiae W303^?^Kte 

1) ^-S^iaSaccharomyces cerevisiae W303^ 200ml COSDJ#:teT?0D660;dSO. 5 

10 2 ) MM 5 m 1 <^TE-buf f er it A/^i~ 6 o 

3) 2,5M<^>y ^!>AT-fe7"'l' b250|iL^^^ni-5„ 

4 ) 300ju l-fo5^JiblOMlOJh|B^7;^5: K^i^^S'— ^^^PU 30*030^ 

5) 700ju 1<^5 0%PEG4000^#ADU. 3 O'CB O^^^^i: ^it^i-^o 

15 6) \i^hi^aiy^ (4 2*0. 5^) M^ir^o 

7) imy/wtf h-/^-C2|Hii5fcif-i-5o 

J&M^^(^WMi'iMl3ii^i& (SDi^Jffi (Yeast nitrogen base without amino 
acids (Dif CO 0919-15) + T (TT^^i^, t^^^v?^', M; 

?^M^^bf^:#■&ial^^*^ SC-YLL057C-PQBI t-^^ ^ftSc^o < (iTtiK 1 T 

i 1 #^ 1 6 . m±nj^mAmm^mm^m^mi^ff^m^n± 

l^l^te^tbTV^^ (^ItB : 211^13^7^ 27 p. §:fe#-^ : PERM P- 18439) „ ^ 
25 (D^, ffl^^fe^^^t^^tbfc (g:f6#-^ : PERM BP-8158. ia^^te--<^^M P : 

5F^14¥8^19P) o 
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(Dyy h !j7cnT"e$>SGligo4. 0-S, Sequencherl-r y df^i^ ^ yi^3.]^^M\f^XWi 

TCGTTTTCTACTTTCTTCTGCTG (ia^J#-§-l 5) 

TGTATGGATGGGGGTAATAGAA (iBa?U#-^l 6) 

tLfCo ?CRny':^y^y—h tVXW^<D^^^ (Saccharorayces cerevisiae 
S288C, Cat. 40802, Reserch Genetics, Inc.) ^M\/^^Mi'ir^f^<0'^^y h (KOD 
DNA Polymerase; KKOD-101^ Toyobo) ^^^i^fCo 

■efe5pYES2 (pYES2, Cat No:V825-20, Invirtogen Corporation, USA) (R.W. 

:^-/kK. s.B,y'v j^x^-:^ m.^^mi¥<Dmm mwmsm, mmm, pp. 234- 

263, 2000) ) ^ffiv^fCo t.fc. ;!(7— ^://-?:^KGFPtr3— Ki-5?J<yp? 

^ K (ia^J## 6 ) ^ — pQBI 63 (Cat no. 54-0082, fP^MI^XlS 

(M)) OGFP(D^a5^^fflV^fCo pyES20 multiple cloning site (D^PiCG 

FP<^;^y =fp5^U:^^K^#Abfc^^:?-f^^Ufc„ ^(Dm> pYES20GALl 

lik\Z^(DZf9y^^ K-^:J';?'-"^j^-S:Saccharomyces cerevisiae W303Sr?F^Kfe 

1) ^-©HBJiSSaccharomyces cerevisiae W303^200mlC»SDi#Sfe"T:'0D660^5 0 . 5 

2 ) UT 5 m 1 OTE-buffer^^:^t^^i-So 

3) 2.5M(D]}^t7J>,T±T^ h250uL^WJQ't^o 

4 ) 300m 1 -f^^^ LlOulOilB:/^;^ 5 ^» 3 0 3 0 5> 

5 ) 700m 1(D5 0 %PEG4000^#;!JP 3 0 6 0 ^Mt 5 ^^-f-^c 
6) t-bv-a^^^ (4 2"^:. 5r9-) ^^^■r5„ 
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7) iMy/wk* h -/u-v 2 m^^-f-^o 

B.^7:^^(0^mitM9iMM {SD^m (Yeast nitrogen base without amino 
acids (Difco 0919-15) +:i^/V=—;^ + T^ fc;^^v^i/^ hV 

Lfc^«^ii&^SrSC-YLR303W-pQBI t ^i^^o < itmM 1 T g 

^f6$tl.■rV^S (^160 : 5JZ^13¥7^ 27 H , ^fe#-^ : PERM P-18438) „ ^<0 
^> IS^^ft-^^W $ tbfc (Sliest : PERM BP-8 157. H^.^fE'^iDiSJl 0 

lliiS^!|2-^?iSiatUfcjiWiaSC-YKL0 7 IW-pQB I ^&sT(Dit'^l^<0 1 
'O k^M^-^ito SDJ^:^ (Yeast nitrogen base without amino acids (Difco 

0919-15) +^/u=i^;^+r^/^ {Ty^^^^^, tj^^i;^:^, hV:fh'7 7>') ^ 

T'^^^jJS S C - Y K L 0 7 IW-pQB I 2 5 "C-Ci^* LfCo ^f^itJi^ i^l 

mmKM\^xmm^^-r^&.r(Dit^M(D i oSri^pb-CHie:2^^it^bfc, 
(1) ^i^y (a) tfV'^^, (2) If ;^ 7 3i / — /WA. (3) :7^/i^i;J (2 — 

a^f^/l^^^iz/U) . (4) 2, 5— v'^na:7 3iy— /K (5) 2, 4— v'^a 
n:7 3iy dr-x'g^^^ (6) jjN/WAT'/^-T^t: (7) it'fb;^^/^7K^. (8) 4 
bndf-/ y >'-N-;^^f-'l' Ks (9) p - / / — /K (10)^ 

^'iJ^i^nnp^oi/— /K (1 1) ^t^-^ h y l^^x (1 2) 7" b^^^/^^!^^ 
7Ai;>;^/^:7^ h\ (13) b y n 7 H\ (14) 2, 4, 5 — 

by^pp^oiy— /K (15) Trp — P-2 iWm^ s (16) — 
bx ( 1 7 ) m-fb;* K ^ 1^7 A, (18) v-^d{^i^^^'^a■S/^J^^^dri^i^, (1 

9) -^7y:/x (20) ^^Wi/if;^^;^^;^-;^;/^^^ Kf->"^:/;^>'N (2 1) 
it'fb^^iX'^^/^ (I I) > (2 2) tij^m:^}) (23) b y 17 3;:^/^;;^ 

a^^K. (24):73iy — (25) 5-4-:^^ p N— ✓^^^ 
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(2 6) ^^f-:^'nn7cti^^ (2 7) ^y^^i^^^ 

(2 8) mbTKis (I I) X (2 9) ^^mm (.11) . (3 0) ^/TWb;^7y 

A (31) '✓^^ K 

a^fefei7K■C@^^^TV^:7^— h^^ h y ^ (epics XL : ^y^-r-y^^/vdi 
0 Jc::^i-o 



10 



1 0 



15 



20 



25 



(1 
(2 
(3 
(4 
(5 
(6 
(7 
(8 
(9 



^^/y' (a) \fUl/ 



If ;^ 7 a; / — A 



2, 5 — -✓^^nn:7 3iy— 



2, A—\:>-!7nuy3^j^-^ 



(1 0 
(1 1 

(1 2 
(1 3 
(1 4 
(1 5 
(1 6 
(1 7 
(1 8 



^^^^ ^ n n :7 a: / — 

hy:/f^/^;^Xi^P7-r F 

2, 4, 5- h y ^ P n^oiy — 
Tr p-P-2 



0. 2 mM 
0.4 idM 
83.3 mM 
0. 3 mM 
0. 3 mM 
0. 2 mM 
0.2 AtM 
0.6 juM 
10 ;tM 
50 iuM 
0. 3 mM 
20 II 
0. 4 /i 
30 mM 
0. 2 mM 
16.7 mM 
40 mM 
6. 7 mM 



+ 
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(19) -^vyi^ 22. 2 raM — 

(2 0) J^^i/>ifx^v^^;^:357/w^^ 0.8 mM — 

(2 1) mt^y^^^ (I I> 3.3 mM - 

(2 2) fi^ n J^^:* y 0.3n)M — 

5 (23) by 73ic^/^;^X^P7-f K 10 AtM - 

(24) ya^y—;V 5. 6 mM — 

(2 5) pn^:/i^/^-N,N- 0. 7 mM — 

(2 6) 30 AiM — 

10 (27) hy^nf-:/ 730 jtiM - 

(2 8) ^>fk7KIB (I I) 50 /tM - 

(29) (II) 3. 3 mM — 

(3 0) v'TWb:^]) 16.7 mM - 

(3 1) 3.7 % ^ 

■Mm 3 T'^jt SC-YCR102C-PQBI ^&rf(Di\:'^^<D 1 

oi^M^ii'^o SDi#il6 (Yeast nitrogen base without amino acids (Difco 
20 0919-15)+i^/^3— ;^ + T5:/^ (T7^^>'> izy^^i^^^^ h}):^VyT^^^ ^ 

^;r^i^) (fJ-eSC — YCR 1 0 2C — pQB I ^2 S'C-C^^bfCo Ml 

(1) ^^/)/ (a) l^Ul^^ (2) /l^A^ (3) y^r^l^mi^ (2- 

25 j^5^/^^d{-i^/U) , (4) 2, 5-i^:^nn73iy— /K (5) 2, 

VI y zc y e^iym^. (6) 7f:/ui>.T/^7*t: b\ (7) it'fbT^'^/^TK^N (8) 4 
-en hndry y ^^-N-;^^^--^ K. (9) p - 7 ^/^:7 ;x y — /K (10)^ 
>^^uv2-7a^y^/l^. il 1) WyiWt't h V ^ J>>^ (1 2) X h7P<^/^^l> 
7Ai^><./W:7^ K (1 3). hyr/^/^^^Xi^n^-f h\ (14) 2, 4, 5- 
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M; n P >^ y — /K (15) Trp-P-2 . (16) /•?7='— 

( 1 7 ) i^jb;* K ^ (1 8) 7-^'^1^^c2^v'^5^P'-^dE^i^:/^ (1 

9) -r^y^^s (2 0) 3i^l^i^lf:^v^^::^;^7yw^^ Kf-^'"^^^:^^^^ (2 1) 
it-fb^ -J^/i^ (II) ^ (2 2) fi^ nA^;«7 y'e^^, (2 3) fy^zt^/t-x^ 

P7^h\ (24)^31/ — /K (25) n a^i^l^^/l^N, N-v^:ii^ 

/w^;^;^7/w^-x'— (2 6) ^'^f-^ nn:7 3i:/^ (27) hU^pf-^-^ 

(2 8) m-fbTK^ (IDs (29) msm (IDs (30) v'TWb:*ye7 

A (3 1) Z^p^^/Uy^Jl^n^^i^]^ 

a^fe^t7K•^@^^fTV^:7P— fp< h y — (epics XL : ^y^-^:/=i— 

W-r 6 JNBHaWS 1 t>(Z>Srm3fe^Wil b UT s 1 %&^±^ 2 %7fc^ 

s 2%^®;^5t>(D^^^^mWt) i!bT "++" bfc„ ^m^«l 
1 lii;^-fo 



1 1 









(1) ^i^y (a) tri/>' 


0. 2 raM 




(2) If :7 7 — /l^A 


0. 4 inM 




(3) ^'iJ'/l^^i^ ( 2 — ^^/I'^^v^/U') 


83.3 mM 




(4) 2, 5 — np:7^y — 


0. 3 noM 




(5) 2, A — -^^xinya:.yeir-^^m. 


0. 3 mM 




(6) JjN/WAT/Wxt K 


0. 2 niM 




(7) i^-fb^^/^TK^ 


0. 2 iuM 




(8) 4-::^ b P=3ry y N— ;^drf-^ K0.6 juM 




(9) p — 7 c^/^:7 / — 


10 




(1 0) P P:7aiy— . 


50 A M 




(1 1) iBt^-^h y 


0. 3 mM 




(12) -r h7 7^/V'f=-!>7A-i;^;^/W7^ K 20 /iM 


+ 
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10 



15 



20 



25 



13) hV D ^'f K 



0.4 ju 



14) 2, 4, 5— h y n P:7a^y^/k 30 mM 



15) Trp-P-2 (g^^lt) 
1 6) b 

1 7) mt:^ ^-^ 



0. 2 mM 
16.7 mM 
40 iuM 



18) V — ^dri^^ n ni/:^ 6.7 mM 



1 9) '^yy>' 



22.2 



2 0) ^^w>'if>^v^^;^;j57yw^^ Kf-^' 0.8 mM 



2 1) m.it^^y^/^ (II) 

2 2) SiJ'l3A^;(7 y ^M. 

2 3) b y :7^;=:/^;^X^i3 7-f K 

2 4) :7ct/— ;w 



3. 3 mM 
0. 3 mM 
10 /z 



5. 6 mM 



2 5) S-4-^ n n^i/v^/^-N,N-v^^^/^ 0. 7mM 



2 6) ^^-y-r^^ D CI y'cti/' 
2 7) by^i^cif-i/ 
2 8) i^-fbTkiB (II) 



2 9) Si 



(I I) 



3 0) z^T^it^tj y 



30 mM 
730 n 
50 

3. 3 mM 
16.7 mM 
3. 7 % 



;jife^J9 

Mm 4 T*^3g Ufc^JiS SC-YOR382 W- p Q B I ^&.T(D^t'^m(0 1 
^t^M^^tCo SDi^Jte (Yeast nitrogen base without amino acids (Difco 
0919-15) + :i^/W=i—J^ + T^y^ iTy^=^-y^ t^f^v^^^. hV^h-^T^^. 7« 
^;^=:/) tf>l?SC-YOR3 8 2W-PQB I ^^2 5t:-ei§#UfCo Ml 
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(1) (a) fw^'^ (2) }f:^yztuy—/UA, (3) :7i5'/i^v^ (2- 

ac^/W>vdri^/l^) ^ (4) 2, 5 -v^^ n P :7ciiy — /K (5) 2, 4— ✓^^^n 

uy:j^y ^i^Wm. ( 6 ) Tl^/i^AT/i^x t b\ ( 7 > Ife-fb^ ^>'V'7K^> (8)4 
--}.u^yV:^-N-:^^-^^\^\ (9) p - / 31 / — /K (lo)^ 

i/^^pp:7aiy— /K (1 1) y (1 2) 7" 

7Av>;:^7k:7-< h\ (13) n 7 K> (14) 2, 4, 5- 

M; n p :7 cc / — /K (15) Trp — P-2 (i^^it) ^ (16)^-?7= — 
( 1 7 ) :^'fk;;*? K ^ l> A, (18) y -^=^1^:^ i=i ^2 ^'-•^1^:/^ (1 

9) -T^y^y^ (20) jc^v:/if;^i;'^;^;*/w-?^ Kf-:/-^:/;i5f>'> (2 1) 
mt^^iyir/i^ (I I) ^ (2 2) M;i'ni>.g?;«7y (2 3) by:7a:=i/w;^ 

XjJ7 D7-fH\ (24)73^y — yK (25) n p ^i^-:^/l'-N, N- v^^5^ 

/V'^;r:!{7/w^*^— (2 6) ^=3{^i^;^^^p:7 3l>'^ (27) M)^pf-:^^ 

(2 8) mfb;^^ (I I) ^ (2 9) mmm ud . (30) y 

A (3 1) i^7«^/^>^/^3!h=^-:^K 



^:^T*@^^m^:7n— f-^ M)— (EPICS XL : 5/ >^ n — /l^^J' 

^ , 2%^m^^h(D^-^^^m^y> t\^x "++" t\.rc„ ^m^^i 
2 izi^-f-o 
1 2 

(1) ^i^y (a) fV'^' 0.2 mM - 

(2) If;^ :7 31 / — /l^ A 0.4 mM — 

(3) •^'^f/l^Z:^ i2—^^/U^^iyM 83.3 mM — 

(4) 2, 5— i^^nn:7 3iy— 0.3 mM + + 

(5) 2, 4— v'j5'pp:7 j^ydf-^/g^^ 0. 3 mM — 



wo 03/018792 



PCT/JP02/08495 



113 



6) Tj^/i'AT/l^t K 



7> m^y^^^l^Tk 



0. 2 mM 
0.2 At M 

8) 4-— bn^^y y i^— N-:^df-f-^ K0.6 jttM 



9) p—/-^uy:j^y—/u 



1 0 

1 1 

1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 

1 9 

2 0 



2 1 

2 2 

2 3 

2 4 



2 5 



2 6 

2 7 

2 8 

2 9 

3 0 
3 1 



^ p n :7 3^ / — 



10 PlM 
50 iuM 

t^*:^ h V ^J>^ 0.3 mM 

r 

h y -f'^jv:;^::^^ n K 0. 4 /xM 

2, 4, 5— bP^i'nn^ai/— yl^30 mM 



T r p - P - 2 (g^^it) 
m\Lti K ^ A 



0. 2 mM 
16.7 mM 
40 mM 



y— ^^1^:^^13 13 i^^n^dri^^^ 6. 7 mM 



22.2 mM 



(II) 



3.3 
0. 3 mM 
10 mM 
5. 6 mM 



S-4-^ cj p ^:/i>/WN, N- v'J^^/l^ 0. 7 



^df^f-;^ ^l3:7 3l>' 
^ y 

tt^bTK^ (II) 



(I I) 



30 /zM 
730 

50 mM 
3. 3 mM 
16.7 mM 
3.7 % 



+ + 
+ + 



+ + 



+ + 



+ + 
+ + 



+ + 



+ + 
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— /rn/wp^a^y— /v^ 2, 4, 5 — MJ d n 7ai / — /K Trp — P — 2 (g^ 

mmm i o 

MM0f\ 5 -CiSljit bfcJNBiS SC— YLL057C-PQBI ^&.T(Oit^^<D 1 
O^g^^-^ifeo SD1§J& (Yeast nitrogen base without amino acids (Difco 

09i9-i5) + ^/i^=i— x^+T^y^ irf^^^y^ t:;^^i^>^^ byyh:7rv) If 

"e^-e«SC-YLLO 5 7C-PQB I 2 S'CT'l^^bfCo ^^itJSSBt- 

(1) (a) fwi^, (2) ii';^:7ai/— /UA^ (3) (2- 

:3^^/l^^d{^v'7U) ^ (4) 2, 5— v'^^'nni^aiy— /K (5) 2, 4— v^rJ'n 
n:7 3iy^^/g^^, (6) xlN/^J^T/l^T^t (7) :^<t^^/P7K^. (8) 4 

-c=i hndry y >'-N-;^^i^-f H\ (9) p - y ::^/p:7 a:: y — /k (lo)^ 
l^^^ypiXi-yzx-j—fV^ (1 1) ffit:^-:^b y •J'Ax (1 2) X 

K (13) b y y'^/l-;=^X^D7'l' H\ (14) 2, 4, 5- 
j>y ^C2a:7 3i/— yK (15) Trp-P-2 (g^^:^) . (16) 

(1 7) 4S'fk;^ (18) y-^dff-^nn^xt^'n-^drf-:/, (1 

9) •^7y>^^ (2 0> ^'f-w:/tf;^i^^;^;^7/w^^ K-y-^^'^:/;j?/i^^ (2 1) 

ig-fb^vy^Jr/l^ (I I) , (2 2) Mi5^nA^;!^^y t>A, (2 3) hy:73^:=7U;^ 
p^xfK^ (24)^^31/ — /K (25) n p ^ V-:^/V-N, N-i^^i^ 

/l^;^-;^7/W-<->r— (2 6) ^=3{^-y-^ n n :7ce::/^ (27) hy^nf-i^^ 

(2 8) m\:^m. (II). (2 9) fiifE^ (IDs (3 0) ^yr:y\^-^))^ 
^ (3 1) 

Wk^. ^#*SBJja^^S:t*t7K-e 1 lUdfc^ b. -^rom 5 %7j>/w y ^^Sr-g-tf^ 
a^3^-T?@^ilrfTV^:7a— f-^ h y — (EPICS XL : ^y^^'^l^:=i^jV^ 
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15 



20 



25 
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3 t^L^-r. 

1 3 



6 



8 



^i/y (a) t"!/:/ 

If ;^ :7 3^ y — /i^ A 

2, 5—i^^XiV2-7ci^y—/U 



2, 4-i?^nn:7:3iydr-i/@^ 



0. 2 idM 
0.4 mM 
83.3 mM 
0. 3 mM 
0. 3 mM 
0. 2 mM 
0. 2 AtM 



1 0 
1 1 

1 2 

1 3 

1 4 

1 5 

1 6 

1 7 

1 8 

1 9 

2 0 



2 1 
2 2 
2 3 



10 ;zM 
50 juM 
0. 3 mM 



7^ h^p<^/^f^?>7A-^^;^/u:7-f K20 n 



0.4 aM 



2, 4, 5 - hU 30 mM 



T r p-p-2 {m^m 



0. 2 mM 
16.7 mM 
40 



y — ^^i?-^ n n p ^:Srf-i^ 6. 7 mM 



22.2 mM 



m\L=^v^)\^ (II) 



3. 3 mM 
0. 3 mM 
10 mM 



+ 4- 



+ + 
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(24) '7:x.J — 5. 6 mM 

(25) n N- 0. 7 mM 

(2 6) p3 iii:7rc>' 30 juM 

(2 7) M; 730 II 

(2 8) (II) 50 /iM - 

(2 9) (II) 3.3 mM - 

(3 0) v^r Wt:;?; y li' A i6.7n4J ++ 

(3 1) v'^ V K 3. 7 % — 



;jfe#y 1 1 

15 6 T'iiat Ufc« SC-YCR303 W- p Q B I ^l^T(Oit-B-^<D 1 

t'^flik'^'^fCo SD^iHfe (Yeast nitrogen base without amino acids (Difco 

0919-15) + i//V3—;5^+T 5; (Tx^>'. tx^^v^^^s hy^'h^r^'s 7« 

^;^:=>^) 4>t?SC — YLR3 0 SW-pQB I ^2 S'Ct^J^^bfCo M 

(1) ^^i/ (a) trv'^^, (2) if;^:7aiy— /VA. (3) ^iJ'/v^v^ (2- 

^i^/V-^dri^/W) , (4) 2, 5-i^^ni3:7 3i/— /K (5) 2, 4--:^:^n 
n:7 3:y (6) /Js/VAT/Vxt: (7) :^^li;^^/V;!kl&> (8) 4 

hndf-y y >'-N-::^=3ef-^ K (9) p - / a: / — >'K (10)^ 
25 ( 1 1) Mt^^ b y 1^7 A, ( 1 2 ) 7^ h 7 ^ r> 

7-^-:^><>/l^:7^ h\ (13) hVzf'^J^^^^i^n^^ }i\ (14) 2. 4, 5- 
h y I3n:7ai/— /K (15)Trp-P— 2 (®^^:^)^ (16) ^"^^^^ 
il 7) mt:^ V^^-^. (18) y-^dr1^^^cI^^/:^^CI^dr•t^>'^ (1 

9) -^^v^^. (2 0) 3z^i^i/if;^v^^:t:5&/w^5 Ki^>'■^:/;^f>'^ (2 1) 
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m\:=-^y^^i- (I I) . (2 2) ^ J^^:^ V ^ J^. (2 3) hy^o^c^/Vx^ 

/^^;e-;(7/w<-r— (2 6) oc3>'^:^> (27) hyif'nih:/^ 

(2 8) mbTK^ (I I) > (2 9) m.mm (I I) s (3 0) i^r:y'{t:^V^ 
5 A (3 1) -:^p«^/v;^/V3t;^->' K 

a:^±S7KT*®^<l^^TV^7^— y--r b^ b y— (epics xl ^■r>'=i— /v^jr 

^-rs^ism;6si%7i5^(D^>(^sr^^^mMui:UT . i%)ix±2%^m 

10 ^ . 2%^m^^h(D^m^i^m^^ t]^X "++" tVfCo ^M^^l 

4 iZ.^-f-o 



1 4 













15 


(1) 


(a) 


0. 2 mM 






(2) 


If ;^ :7 zn y — A 


0.4 nM 






(3) 


(2— ^J^f^/W^^v-zV-) 


83. 3 mM 






(4) 


2, 5-i^:^'nn:73iy— /V 


0. 3 mM 






(5) 


2, 4-v^^ni373iy 


0.3 mM 


++ 


20 


(6) 




0.2 mM 


++ 




(7) 




0.2 fj,M 






(8) 




K 0. 6 fiU 






(9) 


p-y ^7^:7 3;/— 


10 iiU 






(10) ^>'^^an:7 3;/*-/t' 


50 /iM 




25 


(1 1) Mtm-^by 


0. 3 mM 


++ 




(12) X h7P<^/^^l>7Avi^;5;/^7^ 


K20 mM 






(13) b y :/f^/v;^X=^n^^ K 


0.4 






(14) 2, 4, 5-hy^aa73i/ — 


y'W- 30 nM 






(15) Trp-P-2 (@^®!i^) 


0.2 mM 
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1 6 

1 7 

1 8 

1 9 



2 0 



2 1 

2 2 
2 3 
2 4 
2 5 



2 6 
2 7 
2 8 

2 9 

3 0 



3 1 
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it:^ K 5: A 



16.7 nM 

40 jLtM 



y —^^^^ uui/'^ u^^-^l^ 6.7 



22.2 mM 



mt=^iy^^^ (II) 



mt^m (II) 

«lt^ (II) 



3. 3 nM 
0. 3 luM 
10 mM 
5. 6 niM 
0. 7 mM 



30 M 
730 it 
50 mM 
3. 3 mM 
16.7 mM 
3. 7 % 



+ + 



+ 



H 1~ 



++ 



(a) t:°w:/, 2, A-i^^vtnys^y^iy^^^ :^;VM.TJl^^^Y^ 
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m ^ (o m. m 

1. YBR072W, YCR102C> YCR107W, YDL218W^ YDL243C^ YDR453C, YDR533C, 

YFL014W^ YFL056C, YFL057C^ YGRllOW, YJR155W, YKL071W. YKR076W. YLL060C. 

YLR460C^ YMR090W, YNL331C^ YNL332W, YNL335W^ YOLISOC^ Y0L165C> YPL171C> 

YPR167C^ YBL048W^ YBL064C, YBL107C, YBROOSC^ YBR173C^ YBR256C^ YBR296C> 

YDL021W, YFL022C^ YFL024C, YFL061W^ YGL121C^ YGL158W^ YGR043C^ YHR029C^ 

YHR112C^ YHR139Ch YHR179W, YHR209W^ YIR030C> YJROIOW^ YJR048W. YKLOOIC^ 

YKL107W, YKR075C, YKR097W. YLL056Cs YLR297Wx YLR303W. YML087C^ YMR096W. 

YNL274C, Y0L151W. Y0R226C. Y0R338W, Y0R391C, YPL280W. YDR406W^ YJL153C. 

YLR346C> YOR049C^ Y0R153W^ YPL088W> YAL034C^ YDL124W^ YDL174Cs YDR476C^ 

YGL156W^ YGR035C^ YGR157W, YGR213C^ YGR281W, YGR284C^ YHL047C^ YHR043C^ 

YHR044C, YHR054C. YJR073C, YKL165C, YLR008G, YMR315W^ YNL211C, Y0L031C, 

YOLIOIC. Y0R303W. YAL005C, YAROSIW^ YBL005W-A. YBL022C^ YBL041W. YBL049W. 

YBL075C^ YBL078C. YBR062Cx YBR169C. YBR294W. YCL020W. YCL035C^ YCL043C, 

YCL050C> YCL057W> YCR012W, YCR013C> YCR060W^ YDL007W^ YDL027C^ YDL097C^ 

YDLllOC^ YDL126C. YDL169C. YDR070C^ YDR155C^ YDR158W. YDR204Ws YDR210W, 

YDR214W^ YDR258C^ YDR313C, YDR368W. YDR435C^ YER012W^ YER037W. YER091Cx 

YER103W^ YFL044C^ YFR003C^ YFROIOW^ YFR020W^ YFR024C^ YFR044C. YFR053C, 

YGLOOeWx YGL048C^ YGL062W, YGL141W^ YGL157W> YGL163C^ YGLISOW^ YGL184C^ 

YGROIOW^ YGR028W> YGR032W, YGR048W, YGR124W^ YGR135W^ YGR142W^ YGR161C, 

YGR192C, YGR197C. YGR201C. YGR212W^ YGR231C, YGR244Cs YGR254W. YGR268C^ 

YHL030W^ YHR016Ch YHROISC^ YHR055C. YHR087W, YHR166C^ YIL160C, YIR017C> 

YJL034W, YJL048C, YJL052W, YJL144W, YJLieSC, YJR009C^ YJR069C, YJE074W, 

YJR130C, YJR149W, YKL065C. YKL073W, YKL103C, YKL142W^ YKL210W^ YKL218C. 

YKROllC^ YKR018C. YKR046C, YKR049C. YLL024C. YLL026W. YLR027C. YLR080W, 

YLR107W^ YLR121G> YLR132C^ YLR133W^ YLR155C> YLR158C^ YLR161W^ YLR195C, 

YLR217W^ YLR328W^ YLR336C^ YLR345W, YLR370C, YLR423C^ YML004C^ YML092C^ 

YML128Ch YML130C, YMLISIW^ YMR040W. YMR118C, YMR214W. YMR251W^ YMR297Wx 

YMR322C. YNL036W, YNL055C. YNL071Ws YNL094W, YNL134C, YNL155W, YNL160W. 
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YNL239Wx YNL241C^ 
Y0R134W. Y0R152C. 
YAL023C. YALOeOW^ 
YBR053C^ YBR056W. 
5 YBR203Ws YBR207W, 

YCL040W, Ya049C. 
YDL054C^ YDL095W. 
YDL246C. YDROOIC, 
YDR188W^ YDR231C, 

10 YDR403W, YDR411C. 

YDR545W^ YEL012W^ 
YER079W^ YER094C. 
YER178W. YER185W^ 
YFL032W^ YFL038C, 

15 YGL013C> YGL037C^ 

YGL199C^ YGL207W, 
YGR154C. YGR194C, 
YHR027G^ YHR053C. 
YHR174W^ YHR176W, 

20 YIL107C^ YIL142W^ 

YJLOOIW^ YJL031C^ 
YJL099W^ YJL102W^ 
YJL210W^ YJL219W. 
YKL007W^ YKL026C, 

25 YKL151C^ YKL152C, 

YLL039C. YLL058W. 
YLR178C> YLR259C. 
YLR362W^ YLR387Cs 
YMR004W, YMR008C. 
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YOL005C. 


Y0R020C. 


Y0R027W. 


Y0R173W. 


Y0R289W, 


Y0R362C, 


YAL062W^ 


YAR009C> 


YBLIOIC. 


YBR099C^ 


YBR137W^ 


YBR139W, 


YBR212W. 


YBR239C> 


YBR284W^ 


YCR062W, 


YCR067C, 


YCR082W. 


YDLIOOC^ 


YDL115C. 


YDL144C^ 


YDR032C^ 


YDR058C^ 


YDR072Cx 


YDR261C^ 


YDR264C^ 


YDR272W> 


YDR427W. 


YDR436W. 


YDR497C. 


YELOSOW^ 


YER004W^ 


YER009W. 


YER096W, 


YER125W. 


YER158C. 


YFLOOeW^ 


YFLOIOC^ 


YFL016C. 


YFL041W^ 


YFR004Ws 


YFR047C^ 


YGL047W> 


YGL053W, 


YGL091C^ 


YGL248W^ 


YGROOSC^ 


YGR037C. 


YGR221C, 


YGR232W^ 


YGR248W. 


YHR057C^ 


YHRlllW. 


YHR138C^ 


YHR199C^ 


YILOlOW, 


YIL034C^ 


YIL155C^ 


YIR034C^ 


YIR036C^ 


YJL035C^ 


YJL053W. 


YJL057C^ 


YJL151C. 


YJL152W^ 


YJL161W. 


YJROOSWx 


YJR045C, 


Yjn046Wv 


YKL035W^ 


YKL091C^ 


YKL104C^ 


YKL153W^ 


YKL193C, 


YKL195W. 


YLR054C. 


YLR103C. 


YLR120C^ 


YLR299W. 


YLR324W^ 


YLR327C. 


YLR429Ws 


YML054C^ 


YML070W> 


YMR009W. 


YMR020W. 


YMR067C> 
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Y0R037W. Y0R059C^ Y0R120W, 
YPL240C. YPR030W, YAL008W. 
YBROOeW^ YBR046C, YBR052Cs 
YBR149W, YBR170C. YBR177C, 
YBR293W, YCL018W. YCL033C. 
YDLOlOW, YDL020C, YDL024C^ 
YDL198C^ YDL223C^ YDL245C^ 
YDR127W^ YDR168W^ YDR169C, 
YDR293C, YDR304C, YDR330W. 
YDR511W. YDR516C. YDR519W. 
YER021W^ YER035W^ YER053C^ 
YER163C, YER175C^ YER177W. 
YFL029C^ YFL030W. YFL031W. 
YFR050C^ YFR052W> YGLOllC^ 
YGL094Cx YGL127C^ YGL150C^ 
YGR055W^ YGRIOIW^ YGR130C^ 
YGR253C^ YGR256W. YHL008C, 
YHRieiCs YHR164C^ YHR169W^ 
YIL041W> YIL045W^ YIL087C> 
YIR037W> YIR038C^ YIR039C^ 
YJL066C, YJL068C. YJL082W, 
YJL164C^ YJL171C. YJL172W, 
YJR106W. YJR117W^ YJR137C. 
YKL117W^ YKL145W> YKL146W^ 
YKL213C^ YKL215C> YLL028W> 
YLR136C. YLR149C> YLR152C. 
YLR348C. YLR350W, YLR356Ws 
YMLIOOW, YML117W> YML125Cx 
YMR089C, YMR097C, YMR102C. 
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YMR105C, YMRlOTWx 

YMR275C, YMR295C^ 

YNL045W, YNL074C, 

YNL234W, YNL237W> 

5 YNR059W, YNR068C^ 

Y0L083W, Y0L117W, 

Y0L164W^ YOROIQW^ 

Y0R132W^ Y0R157C^ 

Y0R332W. Y0R336W. 

10 YPL154C. YPL196W^ 

YPR103W, YPR108W, 

YCL064C, YCR098C, 

YER026C, YERlOeW^ 

YJL073ff, YJR004C, 

15 YLR194C, YLR250W^ 

Y0R198C^ Y0R208Wx 

YBR295W, YCR048W^ 

YDR388W, YDR391C^ 

YGL209W, YGL255W. 

20 YIL117C. YIL123W, 

YJL186W. YJR148W> 

YLR391W. YMR094W^ 

YNR064C, Y0L013C^ 

YAR028W^ YBR146W^ 

25 YDR115W. YDR486C^ 

YHL040C, YIL167W^ 

YMR173W^ YMR195W, 

Y0R382W, Y0R383C^ 

YAR027ffs YAR071W. 
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YMR152W, 


YMR180C, 


YMR184W^ 


YMR314W^ 


YMR316W^ 


YNL006W. 


YNL092W, 


YNL093W^ 


YNL104C, 


YNL281W^ 


YNL305C^ 


YNL333W, 


YNR069Cs 


Y0L032W, 


Y0L036W> 


Y0L119C^ 


Y0L126C> 


Y0L131W, 


YOROSSC^ 


Y0R036W, 


YOR099W, 


Y0R185C^ 


Y0R197Wh 


Y0R259C, 


Y0R347C^ 


YPL017C. 


YPL087W, 


YPL206C. 


YPL222W^ 


YPR023C, 


YPR151Ch 


YAL012W, 


YBR029C, 


YDL222C^ 


YDR055W^ 


YDR077W, 


YGR136W^ 


YGR138C^ 


YHR137W, 


YJR054W> 


YKL039ff, 


YKL086W, 


YMR095C. 


YMR189W^ 


YNL106C. 


Y0R247W^ 


YPL089C. 


YAL038W^ 


YDL072C, 


YDL204W^ 


YDR085C, 


YDR432W^ 


YDR481C^ 


YDR510W, 


YGR189C^ 


YGR282C> 


YHL035C. 


YIL140W^ 


YIL154C^ 


YJL088W, 


YKL096W. 


YLR180W, 


YLR273C, 


YMR104C^ 


YMR276W^ 


YMR296C, 


Y0L058W, 


Y0R248W^ 


Y0R355W, 


YBR183W, 


YCL038C^ 


YCR071C, 


YER038C, 


YER130C, 


YFL054C, 


YJL020C^ 


YKR039W^ 


YLR031W. 


YMR226C. 


YNL037Cx 


YNR002C, 


YPL054W^ 


YPL271W. 


YPR127W. 


YBLOOIC. 


YBL043W. 


YBL057C. 
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YMR191W, 


YMR219W, 


YMR271C^ 


YNL007C, 


YNL012W, 


YNL044W, 


YNL115C, 


YNL156C, 


YNL231C. 


YNROlOW, 


YNR019W. 


YNR033W. 


Y0L047C. 


YOL071W^ 


Y0L082W. 


Y0L153C, 


Y0L162W^ 


Y0L163W^ 


YGR117W, 


Y0R124C^ 


Y0R130C^ 


Y0R261C^ 


Y0R273C, 


Y0R288C^ 


YPLioec^ 


YPL109C. 


YPL149W^ 


YPR024ff, 


YPR026W, 


YPR067W^ 


YBR222C. 


YCL009C^ 


YCL027W^ 


YDR502C, 


YELOOlCs 


YEL042W^ 


YHR142W, 


YIL023C. 


YIL153W^ 


YKL163W, 


YKR091W, 


YLR109W^ 


YNL169C, 


YNL322C^ 


Y0R181W^ 


YAL053W^ 


YBR023C. 


YBR214W, 


YDR098C. 


YDR259C. 


YDR380W^ 


YER069W^ 


YGL022W. 


YGL126W. . 


YHR030C, 


YIL022W^ 


YIL024C^ 


YJL108C, 


YJL149W, 


YJL159W, 


YLR300W. 


YLR307W. 


YLR378C> 


Y^JL190W^ 


YNL208W^ 


YNL300W. 


YPL052W> 


YPL163C. 


YPR079W. 


YDL008W, 


YDR019C. 


YDR031W, 


YGL136C, 


YGR146C> 


YGR207C, 


YLR205C^ 


YMR072W. 


YMR140W^ 


Y0L143C^ 


Y0R136W. 


Y0R215C. 


YAL044C. 


YAL054C> 


YAROIOC. 


YBR014C. 


YBR024W, 


YBR035C, 



wo 03/018792 
• * 

YBR068C^ YBRlllC. 

YCR021C. YCR037C, 

YDR033W^ YDR084C> 

YDR396W^ YDR405W^ 

5 YDR539W^ YEL011W^ 

YER107C^ YFL020Cs 

YGL073W^ YGL104C> 

YGL253W^ YGR052W^ 

YHL023C, YHL048W. 

10 YIL033C. YIL070C^ 

YJL012C^ YJL083W, 

YJR086W> YJR142W, 

YKL139W, YKL150W, 

YLR093C. YLRllSC^ 

15 YML030W, YMH10C> 

YMR298W, YNLOllC^ 

Y0R137C^ Y0R149C. 

YPL186C^ YPL203W> 

YBR145W^ YBR299W, 

20 YJR159W^ YLR126C. 

YPL265W. YPR124W. 

YDR041W^ YDR105C, 

YER159C. YGL250Wx 

YGR295C^ YHL044W, 

25 YJLOSOW^ YJL185C, 

YKR020W> YLL025W. 

YML068Wx YMR051C. 

YNL223W^ YNL285W^ 

YOR220W. Y0R221C, 
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YBRlieC^ 


YBR147W> 


YBR168W. 


YCROBSW^ 


YDL022W. 


YDL128W, 


YDR104C^ 


YDR270W> 


YDR315C, 


YDR410C^ 


YDR434W^ 


YDR482C^ 


YEL065W. 


YEL066Wx 


YER039C. 


YFL028C^ 


YFL043Cs 


YFR015C. 


YGL113W^ 


YGL154C> 


YGL167C^ 


YGROeOW^ 


YGR065C. 


YGR106C. 


YHR004C. 


YHR037W, 


YHR071W^ 


YIL088C^ 


YILlllW, 


YIR002C, 


YJL089W^ 


YJL116C. 


YJL131C. 


YJR161C> 


YKL008C. 


YKL013C^ 


YKL175W, 


YKR006C, 


YKR014C, 


YLR142W, 


YLR225C, 


YLR241W. 


YMR021C, 


YMR027W^ 


YMR148W^ 


YNL130C. 


YNL214W, 


Y^^L259C^ 


Y0R165W. 


Y0R270C^ 


Y0R285W, 


YPL216W^ 


YPL255W^ 


YPR006C> 


YDR518W, 


YEL020C^ 


YFL062W> 


YNL249C^ 


YNL284C^ 


YNL336W^ 


YBR074W^ 


YBR109Cs 


YBR126C. 


YDR268W, 


YDR452W, 


YEL075C> 


YGR019W. 


YGR042W^ 


YGR053C, 


YHR145C. 


YIL058W, 


YIL065C^ 


YJL213W, 


YJR029W, 


YJR099W, 


YLL051C. 


YLR043C. 


YLR090W> 


YMR139W, 


YMR178Ws 


YMR193W. 


YNL293W^ 


YNR007C, 


YNR035C^ 


Y0R374ffs 


YPL123C> 


YPR077C. 
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YBR246W^ 


YBR273C^ 


YCR004C. 


YDL238C. 


YDR003W, 


YDR009W, 


YDR340W^ 


YDR357C^ 


YDR358W^ 


YDR487C^ 


YDR520C^ 


YDR534C. 


YER044C^ 


YER067W^ 


YER080W, 


YGLOOIC^ 


YGLOOSC^ 


YGL068ff^ 


YGL229C^ 


YGL242C> 


YGL249W^ 


YGRlllW, 


YGR220C^ 


YGR257C, 


YHR092C, 


YHR190W^ 


YIL007C^ 


YIR016W. 


YIR035C> 


YIR043C, 


YJL132W. 


YJL196C. 


YJROeiW^ 


YKL041W^ 


YKL067W^ 


YKL138C. 


YKR070W^ 


YLL023C^ 


YLR023C^ 


YLR251W, 


YLR252W> 


YLR270W^ 


YMR181C^ 


YMR262Wx 


Y!ilR272C^ 


Y0L129Ws 


Y0R042W^ 


YOR052C^ 


Y0R367W. 


YPL018W^ 


YPL156C^ 


YPR073C^ 


YPR098C^ 


YBR050C^ 


YGL039W, 


YGL134W> 


YJL217W^ 


Y0L157C^ 


Y0R344C> 


Y0R381W, 


YBR201W. 


YCR005C. 


YDL248W, 


YER046W^ 


YER050C, 


YER136W^ 


YGR066C, 


YGR247W^ 


YGR255C^ 


YIL083C^ 


YIL098C^ 


YIL172C^ 


YJR122W, 


YJR125C^ 

* 


YKL190W. 


YLRIOOW^ 


YLR108C. 


YLR290C, 


YNL015W. 


YNL079C. 


YNL122C. 


YNROeiC^ 


YOLOieC^ 


Y0L104C. 


YPR107C. 


YPR147C^ 


YBR093C^ 



wo 03/018792 
« « 

YBR196C> YEL041W^ 
YKL187C. YLL055W, 
YBR292C. YDL043C. 
YDR154C, YDR183W^ 
5 YER045C^ YER061C^ 

YGL114W, YGL193C, 
YHL034C, YHL036W^ 
YJL036W. YJL045W^ 
YKL070W, YKL161C. 

10 YLR156W^ YLR163C^ 

YMR038C, YMROSIC^ 
Y0L084W^ Y0L147C^ 
YDL182W, YBR047W^ 
YIL094C. YKR007W^ 

15 YBR182C, YBR186W^ 

YDL113C. YDL244W^ 
YDR374C, YDR512C^ 
YGL098W^ YGL117W. 
YGR223C, YHR116W, 

20 YJR095W, YKL085W, 

YLL062C. YLR174W, 
YMR041C, YMR177W^ 
Y0H33W, YQL158C. 
YPL224C^ YPR015C, 

25 YBL056W^ YBL086C, 

YBR269C, YBR280C^ 
YDR099W^ YDR177W. 
YER042W^ YER090W^ 
YGL058W, YGL185C, 
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YEL047C^ YER023W^ YER119C. 
YMR318C, Y0L152W, YAL007C^ 
YDL123W^ YDL131W. YDL168W^ 
YDR216W^ YDR253C^ YDR295C^ 
YER181C^ YFL052W^ YFL058W^ 
YGL202W. YGL204C^ YGL259W, 
YHR048W. YHR104W^ YHR163W, 
YJL060W, YJLIOIC, YJL155C, 
YKL221W, YKR071C^ YLL009C. 
YLR220W, YLR280C^ YLRSllC^ 
YMR250W^ YNL240C^ YNL260C^ 
Y0L159C, Y0R184W, Y0R228C, 
YBR054W, YBR291C^ YDR069C^ 
YMR240C> YNROBOC^ Y0R007C^ 
YBR244W^ YBR272C^ YCL069W^ 
YDR018C^ YDR054Cx YDR202C^ 
YEL052W. YEL070W, YER098W^ 
YGL146C, YGL240W^ YGROllW. 
YHR124W^ YIL097W^ YIL168W^ 
YKL133C^ YKL162C^ YKL188C^ 
YLR216C^ YLR247C. YLR260W^ 
YMR253C^ YNL009W. mil7W^ 
Y0R133W, Y0R225W, Y0R227Wx 
YPR086W, YPR201W^ YAL061W^ 
YBR026C, YBR073W, YBRIOIC^ 
YCR036W^ YDL132W^ YDL149ff^ 
YDR256C^ YDR392W^ YDR394W, 
YER184C^ YFL059W^ YFR042W^ 
YGL227W. YGL252C. YGL254W, 



PCT/JP02/08495 

YFL055W^ YGR209C^ YIL124W. 
YBR067C, YBR115C, YBR285W^ 
YDL212W> YDR056C^ YDR132C. 
YDR494W, YDR513Ws YEL072W^ 
YFR030W^ YGL089C^ YGL096W^ 
YGR006W, YGR070W, YGR088W^ 
YIL060W, YIL136W^ YIR024C^ 
YJR085C^ YJR109C^ YJR156C. 
YLL050C^ YLR092W^ YLR145W, 
YLR390W, YMLlieW^ YMR034C, 
YNL277W, YNR074C^ YOL044W^ 
YOR255W. YPL223C, YPR160W, 
YER124C^ YER131W^ YGR044C^ 
YAL015C, YBL065W^ YBRIOSC^ 
YDL025C, YDL059C^ YDL085W^ 
YDR223W. YDR350C^ YDR353W, 
YFR017C, YGL046W^ YGL067W. 
YGR067C^ YGR133W^ YGR153W. 
YJL103C, YJL221C, YJR036C, 
YKL217W^ YKR061W, YKRIOBC^ 
YLR267W, YLR389C^ YML007W, 
YNL128W. YNL183C, YNR073C, 
YPLieiCs YPL166W. YPL202C^ 
YAL067C> YAR007C. YBL033C^ 
YBR117C, YBR123C^ YBR213Wh 
YDL200C, YDL234C. YDL242W^ 
YDR531W^ YEL071Wx YER014W, 
YFR046C^ YFR049W^ YGL026C^ 
YGR089W, YGR112W, YGR134W. 



wo 03/018792 

YGR276C, YHL019C. 

YIL036W, YIL046W, 

YJL154C, YJR056C, 

YKL171W, YKL196C, 

5 YLR064W^ YLROTOC^ 

YLR421C, YML032C, 

YNL181W. YNL191W^ 

Y0L038W. YOL049W, 

Y0R386W. YPL031C^ 

10 YPR048W, YPR061C, 

YPR180W, YPR193C, 

YBROOIC. YBR013C. 

YBR129C, YBR204C. 

YCR019W, YCR024C, 

15 YDL197C, YDL206W, 

YDR140W^ YDR194C^ 

YDR316W, YDR329Cs 

YDR504C, YDR505C, 

YER048C. YER052C, 

20 YFL021W, YFL042C^ 

YGL057C, YGL093W, 

YGL216W, YGL221C. 

YGR198W. YGR210G, 

YGR274C, YGR277C. 

25 YHR160C. YHR171W. 

YIL108W, YIL165C. 

YJL049W, YJL128C, 

YJR104C, YJR153W. 

YKR052C^ YKR102W, 
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YHR012W, 


YHR017W^ 


YHR028C^ 


YIL143C^ 


nL152Wx 


YIL159W, 


YJR072C. 


YJRllOW, 


YJR139C, 


YKR012C. 


YKR068C^ 


YKR069W^ 


YLR099C^ 


YLR144C. 


YLR157C. 


YML042W^ 


YML112W. 


YML118Ws 


YNL212W^ 


YNL213C^ 


YNL250W, 


YOL064C. 


Y0R088W^ 


Y0R155C, 


YPL113C. 


YPL124W. 


YPL151Cs 


YPR093C^ 


YPR125W^ 


YPRISSW^ 


YPR200C, 


YAL014C. 


YAL017W^ 


YBR018C, 


YBR037C^ 


YBR045C. 


YBR241C, 


YBR255W^ 


YBR281C. 


YCRIOSW^ 


YDL065C^ 


YDL089W^ 


YDL230W, 


YDL233W> 


YDR040C^ 


YDR212W, 


YDR221W, 


YDR257C, 


YDR338C, 


YDR369C^ 


YDR421W. 


YDR506C, 


YDR515W^ 


YEL005C, 


YER078C^ 


YER089C^ 


YER092W^ 


YFR045W. 


YFR051C. 


YFR056C. 


YGL105W, 


YGL125W^ 


YGL166W^ 


YGL223C, 


YGR007W^ 


YGR029W^ 


YGR211W. 


YGR237C. 


YGR250C. 


YHL021C^ 


YHL037C^ 


YHL038C, 


YHR180W, 


YHR205W^ 


YIL062C^ 


YIL170W, 


YIR009W. 


YIR018W^ 


YJL165C, 


YJR044C^ 


YJR052W, 


YKL059C^ 


YKL079W. 


YKL090W, 


YKR106W, 


YLL054C. 


YLR025W. 
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YHR106W. YHR109W^ YHR156C^ 

YIL164C. YJL071W. YJL094C^ 

YKL025C> YKL034W^ YKL064W^ 

YLLOOIW^ YLL057C^ YLL061W^ 

YLR160C, YLR164W> YLR364W, 

YMR114C^ YMR115W^ YMR258C^ 

YNL265C. YNL312W^ YNR032W^ 

Y0R257W, Y0R265W, Y0R377W, 

YPL249C, YPL260W^ YPL274W^ 

YPR168W> YPR169W^ YPR174C^ 

YAL049C^ YBL019W^ YBL058W^ 

YBROSIW^ YBR063C^ YBR128C^ 

YCL044C^ YCL055W^ YCR014C^ 

YDL143W^ YDL173W^ YDL193W, 

YDR071C^ YDR078C^ YDR109C^ 

YDR271C, YDR287W. YDR294C. 

YDR425W. YDR485C^ YDR488C, 

YEL037C, YEL044W. YER017C^ 

YER100W> YER162C^ YER182W. 

YGL040C, YGL041C, YGL045W^ 

YGL181Ws YGL183C^ YGL215W^ 

YGR155W^ YGR156W^ YGR186W. 

YGR258Cs YGR266Ws YGR270W^ 

YHR082C. YHR083W^ YHR134W, 

YIL072W, YIL075C^ YIL099W^ 

YIR031C, YIR032C^ YJL032W^ 

YJR090C. YJR091C. YJR103W, 

YKL094W, YKL192Cs YKL209C^ 

YLR097C, YLR200W^ YLR226Wx 
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YLR248W, 


YLR266C^ 


YLR392C, 


YLR427Wx 


YML013W. 


YML029W^ 


YML041C^ 


YML051W^ 


YML078W^ 


YML079W^ 


YML088W^ 


YML099C> 


YMR056C. 


YMR068W. 


YMR091Cs 


YMRllOC, 


YMR160W> 


YMR186W, 


YMR255W^ 


YNL005C> 


YNL026W^ 


YNL039W^ 


YNL063W^ 


YNL064C, 


YNL077W^ 


YNLOSSW^ 


YNL147W^ 


YNL176C^ 


YNL194C^ 


YNL253Ws 


YNL257Cs 


YNL261Ws 


YNL264C^ 


YNL276C. 


YNR006W. 


YNR034W^ 


YNR047Ws 


YNROSIC^ 


YNR071C^ 


Y0L065C, 


Y0L067C^ 


YOR005C. 


Y0R008C, 


Y0R022C^ 


Y0R023C^ 


YOR058C, 


Y0R069W^ 


Y0R087W, 


Y0R138C^ 


Y0R229W^ 


Y0R256C^ 


Y0R267Cs 


YPL005W^ 


YPL020C^ 


YPL022W^ 


YPL105C. 


YPL147W, 


YPL150W. 


YPL152W^ 


YPL164C, 


YPL168W, 


YPL180W, 


YPLISSW^ 


YPL194W, 


YPR025Ch 


YPR047W. 


YPR049C, 


YPR066W^ 


YPR081C^ 


YPR134W^ 


YPR140W^ 


YPR148C, 


YPRISSC^ 


YPR172W, 


YPR185W, 


YAL018C, 


YAR064W, 


YBR012C^ 


YBR076W, 


YBR287Ws 


YDR043C, 


YDR250C^ 


YDR373W^ 


YFR014C^ 


YGL191W, 


YGR180C^ 


YHR136C, 


YJL026W^ 


YJL037W. 


YLR038C, 


YNL058C^ 


YOR031W. 


YGR087C, 


YIL166C. 


YHROOSCs 


YIL129C, 


YGL256W. 


YJR030C^ 


YMR077C. 


YBR264C^ 


YPL177C^ 


YKR040C> 


YGL056C^ 


YDR128W, 



YGR139W^ YBLIOIW-A, Y0R253Ws Y0L026C, YDR278C, YHR095W, YCL042W, YNL200C, 

15 YPL221Ws YLR415C> YMR058W^ YPR037C. YER072W, YML028W^ Y0R325W> YAL039C^ 

YMR112Cs YJR107W^ YGL088W. YJR058Cs YNL142Wh YDR090C^ YMR071C^ YBL093C, 

YGR293C^ YML055Ws YDL017W^ YDL210W^ YGL055W. YCL025C. YDR080W. YDL181W, 

YNR030W, YJL017W^ YIL127C> YDR281C^ YDR366C^ YFR026C. YJL212C. YPL215W^ 

YEL019Cs YBR132C^ YHL018W^ YNL196C, YPL038W> YAR047C^ YPL262W, YHL006C^ 

20 YPL225W^ YBR124W, Y0R148C, YE(R053C^ YBL044W^ YER029C^ YLR360W^ YCL056C, 

YCR007C^ YGR239C^ YNL256W. YPR146C. YLR377Cs YKL097Cs YBR066C^ YLR338W, 

YDL229W^ YBR253W> YJR027W, YKL198C^ YBL030C^ YBR031W^ YBRllSW^ YBR162C, 
YBR221C^ YCR024C-A^ YCR106W. YDL046W^ YDR012W^ YDR133C^ YDR134C^ YDR276C, 

YDR342C^ YDR343C. YEL027W^ YEL034Wx YGR038W^ YGR243W. YGR279C. YHR094C^ 

25 YHR105W, YHR175W> YHR181W, YIL056W, YIL162W, YJL059W. YJL097W, YJL158C. 

YJRi05W^ YKL051W. YKL056C. YKL097W-A^ YKLIOOC^ YKL141Ws YKR066C. YLR134W, 

YLR258W^ YLR339C^ YML058W, YMR083W. YMR203W^ YNL209W. YNL307C^ YOL030W^ 

Y0R178C. YPL028W. YPR028W^ YPR113W, YPR149W^ YPR150W^ YPR183W, YAL016W^ 

YBL099W. YBLIOOC. YBROllC, YBR096W, YBRIOOW^ YBR127C, YBR283C^ YBR286W. 
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» • 
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YCLOOSC^ 
YDLOSeWs 
YDR298C^ 
YEL024W^ 
5 yGL206Cs 
YGR260W^ 
YILOllW. 
YJL138C, 
YJR143C, 

10 YKR033C^ 
YLR089C. 
YLR372W^ 
YMR156C, 
YNR076W. 

15 YOROOQWs 
Y0R176W^ 
YPL061W, 
YPROSOW^ 
YDR529C^ 

20 YBR003W. 

YCR043C. 
YDR225W. 
YEL039C^ 
YFL017C. 

25 YGR021W^ 
YGR182C, 
YIL028Wx 
YJL169W, 
YKL093W^ 



YCL058C^ YCR030C^ 

YDR038C> ¥DR039Cs 

YDR345C^ YDR359C^ 

YEL033W^ YEL063C^ 

YGR022C. YGR026W^ 

YHLOOSC^ YHL046Cs 

YIL015Ws YILOISW^ 

YJL191W, YJR018W. 

YJR145C, YKL060C> 

YLL041C^ YLL064Cs 

YLRllOC, YLR177W, 

YLR388Wh YML022W^ 

YMR205C^ YMR215Ws 

Y0L039W^ Y0L073C^ 

YOROIOC. Y0R085Ws 

Y0R230W> Y0R298W^ 

YPLlSSWs YPL179W^ 

YPRISIC^ YBR290W^ 

YFL026W^ YGLOlSCx 

YBR020W^ YBR044C^ 

YDL119C, YDL146W. 

YDR277C^ YDR286C^ 

YEL057C. YEL073C^ 

YFL046W. YFROOeW^ 

YGR023W. YGR024C^ 

YGR236C^ YGR288Ws 

YIL050W. YIL057C. 

YJL199C, YJR039W^ 

YKL121W. YKLieOW^ 
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YCR034W, YCR069W. 
YDR050C^ YDRISIC^ 
YDR382Wx YDR385Wx 
YER057C^ YER081W, 
YGR082W^ YGR107W, 
YHR025W^ YHR026W^ 
YIL157C, YIR041W. 
YJR047C, YJR077C, 
YKL147C, YKL148C, 
YLR041W. YLR044C, 
YLR264W. yLR284C, 
YMR007W. YMROllW^ 
YMR261C, YMR323W, 
Y0L086Cs Y0L120C^ 
Y0R108W. Y0R128C. 
YPL004C> YPL036W, 
YPL218W^ YPL220W, 
YCROIOC^ YCR091W^ 
YGL059W. YNL144C. 
YBR091C^ YBR185C, 
YDL220C, YDR057W, 
YDR347W, YDR408C. 
YER066W, YER076C, 
YFROOSW^ YGL115W. 
YGR064W, YGR076C, 
YHL042W, YHR195W, 
YIL089Wx YIL102C. 
YJR050W, YJKIOIW. 
YKL170W. YKL194C, 



YDL015C. YDL023C^ 
YDR178W^ YDR233C^ 
YDR400W. YDR407C^ 
YER120W^ YFLOllW^ 
YGR172C^ YGR191W^ 
YHR123W^ YHR126C^ 
YJL016W. YJL121C^ 
YJR119Cx YJR121W^ 
YKL157W^ YKL164C^ 
YLR056W^ YLR058C. 
YLR304C^ YLR340W, 
YMR015C^ YMR092C. 
YNL069C^ YNL135C^ 
Y0L156W^ Y0L161C. 
Y0R129C. Y0R142Ws 
YPL048W, YPL057C^ 
YPL246C^ YPL272C^ 
YDL107W. YDL129W^ 
Y0R003W, YAL037W. 
YBR282W^ YCR015C^ 
YDR123C^ YDR125C^ 
YDR438W> YDR479C. 
YER084W^ YER121W^ 
YGL208W. YGL214W^ 
YGR096W, YGRIOSW^ 
YHR210C, YIL006W, 
YIL113W. YIL122W, 
YKL003C^ YKLOiaC^ 
YKR034W^ YKR067W^ 



YDL061C, 
YDR284C^ 
YDR538W, 
YGL012W> 
YGR204W^ 
YHR143W, 
YJL133W^ 
YJR123W, 
YKL169C, 
YLR081W^ 
YLR354C. 
YMRIOIC, 
YNL195C, 
Y0R002W, 
YORieiCs 
YPL059W> 
YPR063C, 

YDRoeec^ 

YAR023Cs 
YCR038C^ 
YDR222W^ 
YDR483W, 
YER189W, 
YGL218W^ 
YGR174C, 
YIL012W^ 
YJLIOOW^ 
YKLOeiW^ 
YLR006C. 
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YLR016C. 


YLROSOff, 


YLR036C. 


YLR112W. 


YLR125W^ 


YLR128W^ 


YLR204W^ 


YLR211C. 




YLR233C^ 


YLR257W, 


YLR288Cx 


YLR326W^ 


YLR334Cs 

• 


YLR395C^ 


YLR408C^ 


YLR414Cs 




YLR444C^ 


YML050W, 


YML107Cx 


YML120C^ 


YMR031C^ 


YMR053C, 


YMR073G. 


YMR162C. 




YMR204C^ 


YMR206W^ 


YMR284W^ 


YNLOIOW^ 


YNL025C, 


YNL127W^ 


YNL139C^ 


YNL217W^ 


5 


YOLlieW^ 


Y0L118C. 


YOR053Ws 


YORIOOC. 


YORIOSC^ 


Y0R122C, 


Y0R150W, 


YGR187W> 




Y0R251C. 


Y0R312C, 


Y0R327C^ 


Y0R348C. 


Y0R352W^ 


Y0R388C, 


Y0R394W. 


YPLOOIW^ 




YPL033C^ 


YPL066W, 


YPL148C^ 


YPL230W^ 


YPL275Ws 


YPL276W^ 


YPROOSC^ 


YPR014C. 




YPR192W, 


YPR194C, 


YBROOSW^ 


YER025W, 


YFL027C^ 


YGL080W, 


YGL205W. 


YHL028W. 




YHR185C. 


YIL076W, 


YJL166W^ 


YLR046C> 


YMR035W^ 


YMR238W^ 


YMR252C^ 


YNL192W, 


10 


YNL202W^ 


Y0L108C, 


Y0R385W. 


YPR165W, 


YAR033W^ 


YBL038W, 


YBR009C. 


YBROlOW, 




YBR151Wh 


YCL067C. 


YCR096C^ 


YDL137W^ 


YDL192W, 


YDR073W> 


YDR086G. 


YDR224C^ 




YDR377W^ 


YDR378C, 


YER015W^ 


YGL187C^ 


YHR162W^ 


YJL167W^ 


YJL216G> 


YKR009C. 




YLR165C^ 


YMR197C, 


YNL157W, 


Y0L002C^ 


YOL109W, 


Y0R180C. 


YPLOlOW, 


YPL233W^ 




YBR036C^ 


YDR297W, 


YGR149W^ 


YGR224W^ 


YNL043C^ 


YPL067C^ 


YPL170W. 


YGR046C. 


15 


YDR387Cs 


YFL050C, 


YGL051W, 


YHR132C^ 


YIL112W^ 


YJL141G. 


YKR098C^ 


YLR052W. 




YLR206W. 


YML129C, 


YNL203C^ 


Y1«?014W^ 


Y0L043C^ 


Y0L096C> 


YPR184W, 


YAL028W> 




YAL055W> 


YAR062W, 


YBL095W^ 


YBL102W, 


YBR122C, 


YBR157C. 


YBRieiW^ 


YBR251W, 




YBR298C^ 


YCR039C^ 


YCR083W^ 


YDL018C. 


YDL067Cs 


YDL078C> 


YDL091Cx 


YDL215C^ 




YDL216C^ 


YDR022C, 


YDR067C^ 


YDRQ79W^ 


YDR181C, 


YDR186C. 


YDR196C. 


YDR262Ws 


20 


YDR306C. 


YDR319C. 


YER188W. 


YGL004C, 


YGL035C. 


YGR036C^ 


YGR062Cs 


YGR120C> 




YGR131W. 


YGR141W, 


YGR167W^ 


YGR287C^ 


YHL024W^ 


YHROSOC^ 


YHR097C^ 


YIL077C, 




YJL046W^ 


YJL070C, 


YJL096W^ 


YJL113W^ 


YJL146W^ 


YJLISOG^ 


YJR019G. 


YJR049C. 




YKR058W, 


YLL005C, 


YLR078C^ 


YLR151C^ 


YLR271W, 


YLR295C> 


YLR351G^ 


YLR375W, 




YMR023C. 


YMR025W, 


YMR135C. 


YMR210W. 


YMR267W> 


YMR278W> 


YMR293C^ 


YNL073W. 


25 


YNR037C. 


YNR040W. 


YNR072W^ 


Y0R028C. 


Y0R316C. 


Y0R328W. 


Y0R363C^ 


YPL039W, 




YPL040C. 


YPL099C, 


YPL107W, 


YPL134C^ 


YPL138C. 


^mpLi4ocj; «9 f£^m7!)^^m 
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15 



20 



25 
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9. mw&!^=i-bK jiJi^ttiJ'^/^-^jJ'^at^-efoSlf^t^SfflBl^Sie^OsK 
y ^ ^ l/;^^ Ko 



1 0. 

1 1 . ^^^(DmWMfA'^ii^Y C R 1 0 2 C T'fc 



2^IBifeO 



1 2 . atg*^<^^«3t^^*5 Y O R 3 8 2 WT'$> Sfi^c^^H^ 2 ^ismt^ 

1 3. f^i^^t^^'^-^^'Kitfe^^SYLRS 0 3W-efeSf»^<^ 
O^Ky 1/;^-^ Ko 



8 TO 



1 4 . AJJ-^ttiJ^ ://-?iJ^K5t^^=-35^Y L L 0 5 7 CT*fo§^^(^>^ffl|| 9 



1 5. m^(J:> 
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10 2 0. mRNA(^^m^^lii-rS/c:i?)3tfe^PCRlfe (RT-PCR) 
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SEQUENCE LISTING 

<110> National Institute of Advanced Industrial Science and Technology 
<110> DAIKIN INDUSTRIES, LTa 

<120> Method for Detecting Toxic Substance 

<130> 663336 

<160> 16 

<210> 1 
<211> 1682 
<212> DNA 

(213) Saccharomyces cerevisiae 
<400> 1 

cgcaataata ctggaaacat caacgaatgc tataataatg cgcatttact ttgggcaaaa 60 
gaactattta aaattacgca ttacgtagtt tattttgaca ttatgatcat aaacatgcgc 120 
aaatcctaag atcgtgaatt acctctactg cgagaataca aattataaca tatgactaac 180 
gttacacaac attgtattac atttctgact aatttgaagt ctgggagtta attgtagtag 240 
cctactaaat agcgcggtta tttataaagc taacattacc atgttacatg acatgctatt 300 
tctagcgagg taaaagcatt gctccggctt ttcgaagata agtattcctt caatttccaa 360 
atgtcacaac ataaaatttt gatttgcgtt atctctcgtt ctctttaatc actacaatag 420 
catcaaccaa gtcaataaaa catgttgtga agagactacg cagacgtgac ggtcatctag 480 
caactctcca tcttttgatg cagccatcca cagtttatcg tgagttatgg caaaatccaa 540 
aaatgtaccg taccatttcc tctttaatcc tgtattcaat aagcaagttc cccatttcaa 600 
ttgatctaca catcactgcg cgttaaagcg cacctaattt attcggtagg aaacagaaat 660 
agtctgcaaa gtcattcaag cacctttctt taccaaatga aaggatttaa tagtacctat 720 
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gaaacaatag ttcgaacttt tgccatttcc 
caccttaccc ttatattggg ctcttattga 
atagaaacaa gtacgtcaat aaaaaatttt 
ttaacctggt aaaaaaaagt acaaacactt 
attaaatagc taggataaga aatccctcat 
gaacatttgt cctgatcagg ttcatttgga 
tggactcatt accatggaag aaaaaaagaa 
aataagggac accattttcc tattaggcta 
tcttctataa tttcctatct tctacctgat 
attgcttgtt ttactttagc ttgcatgact 
taatatactg tgcacaaatt gcaggacata 
acgtccgcgg gtctcataaa aagcaaacca 
gaaagttatt tgtaatgaga ttagtaatga 
taatgagatt agtaatgtga ttagtaatgc 
aagatagtat accagttata ataaataggc 
tttaagaata aagcctttac cagtggcata 
at 
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cggttttttt ggccagcttg tataaaagtg 780 
atgccttccg aagaactgac tattcaaaaa 840 
gcaattctac gaataattat tcctgtttct 900 
aagctttttg aaacagcttt attttgcttc 960 
ccgaaaggtt ttgtatctaa ctaccctaga 1020 
gtttatattt tttagaagct caaagtttgt 1080 
gatactacga aatattggtt tctcaggtta 1040 
gtcgagctta gttcttctaa tttcttcaga 1200 
gtgtgcatga tatatctatg agctcctgat 1260 
tgcaataatc taatcatata tgttcccgat 1320 
taatttttcc gtggattata tcttcgatta 1380 
acttcgcaat tccctagaaa tacctcaata 1440 
gattagcaat gagattagta atgagattag 1500 
atagcggtat aaatggtagt actaataagt 1560 
ggcgatgctt caaaactaat ttttgacgtt 1620 
aatcagtaga attctaagca aacaaagtcg 1680 

1682 



<210> 2 
<211) 1072 
<212> DNA 

(213) Saccharomyces cerevisiae 
<400> 2 

aggtgcgata gtggggaata agaattggaa 
aacggggtgt taaaagtctg tgaagtatag 
gagaacctag gtgagtgtaa agcagtgaac 
agttaacagt cttccatact tactcagtat 
tagaataaac ttgtagtgct tttccgatga 



atccgcttga taatcaggga aaacttaaag 60 
atcaaactcg cactagctag caatactcat 120 
cttctttaga aagcagagaa aaatcctcca 180 
ggatcaagtt ccacagtttg tccacttctg 240 
aaagggatag agtctttaaa agacttgatc 300 
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ttggcatttt tatcctcctt caagcagaat 
gggcagtgag cagcattgaa gaaaaagtac 
tataaattaa aactcatagc caccaatttc 
aatggcttgt ttcgttacta tactggtccg 
atagcaaggc cacacgccat acaattaaca 
tagaaagtgc ggtagtagag aagaacaata 
ttccaggaaa catttttagg ttttcatatg 
cttgtctcag ctgactaaga tgtctcggat 
gggataggct ttcaacacat aggaaaccct 
gagtaatatc accaagaata aagcaaccat 
agatattgag aaaagttctt ataaagcggg 
tatctagctt aagatccttc taaccatatt 
caacgacaat tacatataac ctacaaacag 

<210> 3 
<211> 1477 
<212> DNA 

<213) Saccharomyces cerevisiae 
<400> 3 

gcttttctcg cttcgttatc acctaaccac 
tccacttttt accaacagat tttcatgaaa 
atgaaagaga gattttttgc tctcaatcca 
tgtttagcac gttttcaaca catttatcag 
gttatcatcc tgatagtcac taaatgaaaa 
ttgctcaact gataatacct tcattttata 
tacgcattga tgttcaatgt agcattacca 
caaaagcgct tatctttaag gaccaacata 
caagacaaca ggcaaaataa tttcgtttct 
aaatgcgatc atcatgcctt tgcgccaaga 
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ggctccagta gagttgttct gaacgcttct 360 
tcagcattcc aagctttgtc ttcatataat 420 
caggttttgg tcgcaatatg ctgcagaatc 480 
acggagttta cttactctaa atttgctgaa 540 
atagttcatt cagttgaaag gtttccgaga 600 
aacgtatcaa actttgcgca gtcatggaat 660 
acagcagttc ctgtccgaga gctgtgcctt 720 
ccgcccggct ggcgcgcggc tccgtctagt 780 
tcagatgatg agaacacatc gaatcccaga 840 
gatagacaat attactaagt gttcctcaac 900 
caggcttttt tctatttttt tctttttctt 960 
ctataaaatg gcaagctgaa tacagattat 1020 
gcaagttgca attccagaaa cc 1072 



taagaacata ctaataatac aaaattttta 60 
tatccatctt ctttccgaat tctgtataaa 120 
ggctcaaggc tcttgagaac aggtaattgt 180 
aaaacgacag ttaaaaataa gacgagcggc 240 
gcaggtactt ttgaagagca catgtaatat 300 
cacacttcta attttttttt taaaatcaga 360 
tcacaagaca aaaaatcaga attttacaag 420 
ttagatgaat tcttaagggt tgccaaaacg 480 
cagtaccgaa atgacgaaat atactgaggc 540 
aactcccttg tgaagaactt caaaccgaaa 600 
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tgggaaaact 


ttgagttatt 


gacagggaat 


tgagccgcgc 


acataatggt 


attcaeiatac 


gtgcaaacga 


atttactaca 


attggaccag 


actcaacgtt 


gatgatgcga 


gtagtgggtg 


gaaagattcg 


attaatgaaa 


gtcacaggag 


gcgggtatcg 


cggatgcgga 


ttagtgatgc 


ccaattgaaa 


tgagtgaagt 


aagctcctac 


gccctacagc 


gatcggaatg 


cgggaacgga 


gaattgaacg 


aggacggcaa 


acaaaaacac 


agagcagggt 


gcaatttatc 


aagcgatcat 


atttaaaaca 


atgcacccta 


agttcaaatg 


aacagagaac 


tgtttcgagg 


ttcacccaat 


cggataagat 


gtatacgaat 


ctaactgggt 


caatatatgt 


ataaaacagg 


aatgtgtgcg 


aaaaagtcta 


tcataaagcc 


atcacaaaac 
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acggagggga agatcacact taaatccgta 660 
acaagaacat tcatgagcta tttttcatcc 720 
agggcaccat aactggagac tttgctactg 780 
tactgtgatt tgctcatttt tttttttata 840 
acatttttac atagacattc cgtatatgtt 900 

s. 

ctttaactac atttcataga tttctgtata 960 

agtgaaatat ctgggtgcta ctgacgccaa 1020 

agttaacggg gcttccagaa cggcggaagc 1080 

ccaaaatttc attacttaga atgaccctca 1140 

tgaactaact aagttcatat cctgtatagg 1200 

caccccccct cgccccgcag cggacccttg 1260 

tggatcactt gtataatttg taatcgagtt 1320 

gcagtataat tagcatttta tattacctag 1380 
tgcttcaggc agaattttac ggtccttgta 1440 

aataata 1477 



<210> 4 

<211> 948 

<212> DNA 

(213) Saccharomyces cerevisiae 



<400> 4 

gctaacgaac aggatggtat tgatgaagat 
gttgccttga gttacaaaga caaaggtgtt 
gttcatggca agggggacaa ggcttttgta 
ggaaaatctg gctatgtcgg acaaggcaca 
acggctcctc tgttcagact tgttttagag 
gttggtgaac aaggtatacc attcaaagat 
gttcccgtgg cctctatccc tgttgatgac 



tccaeiaattt tgcgtgctgt cactgaacag 60 

tcagcaagaa ttgtcagact cccattctcg 120 

ccaatattaa tgaatattgc caaagctgcc 180 

aacgcttggg cggctgtaca tcgtttggat 240 

aaaggaaaaa caggacaagt gtatcattgc 300 

attgcgcgtg tgattggaga aattttgaat 360 

gcggaaagtc attttggctt cctcacttgt 420 
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tttgtcacta gagatggccc agtttcaagc gaaggtacca gaaaagagct gggatggcag 480 
ccacaacaaa tcggtcttct tgaagatatc cgtgcgaact atagcttaaa ctgacttgaa 540 
gcttatatta tgcgtttttt ctaagagcgc catagcatgt aacgtttttt acatactagt 600 
tagctttatc tatatagtct actgtgcagc ttaaaatacc caactcatgc gtctcattgg 660 
acgagctctt ggcccttgga aaggtgctat attagtatat aggggaatga tgacaaaagc 720 
ctcaatgtgg cttgagtcga tttcttattt ggcgccacag ggcacatgga gtttatttat 780 
catactacta acataaagaa ggtatgtagg caatacaaca agaatgctgg aaaagttaag 840 
gagtcagtaa cagttcttga tgacagaaac atataaaaag gtgtactatt gctgtataat 900 
cggccctttc atacttgtac aaacatagca cagtaaccca gttaaaat 948 



<210> 5 

<211> 968 

<212> DNA 

<213> Saccharomyces cerevisiae 



<400> 5 

tcgttttcta ctttcttctg ctgctataat aagcacctat gggatctata tagtattttt 60 
ataacgatag actttataaa agaaaatacc taagtgaaaa tttggtgaat tttgagataa 120 
ttgttgggat tccattttta ataaggcaat aatattaggt atgtagaata tactagaagt 180 
tctcctcgag gatttaggaa tccataaaag ggaatctgca attctacaca attctataaa 240 
tattattatc atcgttttat atgttaatat tcattgatcc tattacatta tcaatccttg 300 
cgtttcagct tccactaatt tagatgacta tttctcatca tttgcgtcat cttctaacac 360 
cgtatatgat aatatactag taacgtaaat actagttagt agatgatagt tgatttttat 420 
tccaacacta agaaataatt tcgccatttc ttgaatgtat ttaaagatat ttaatgctat 480 
aatagacatt taaatccaat tcttccaaca tacaatggga gtttggccga gtggtttaag 540 
gcgtcagatt taggtggatt taacctct£ia aatctctgat atcttcggat gcaagggttc 600 
gaatccctta gctctcatta ttttttgctt tttctcttga ggtcacatga tcgcaaaatg 660 
gcaaatggca cgtgaagctg tcgatattgg ggaactgtgg tggttggcaa atgactaatt 720 
aagttagtca aggcgccatc ctcatgaaaa ctgtgtaaca taataaccga agtgtcgaaa 780 
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aggtggcacc ttgtccaatt gaacacgctc 
agtaaagcgt ctgttagaaa ggaagttttt 
actatttcct tcgtgtaata cagggtcgtc 
tccataca 
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gatgaaaaaa ataagatata tataaggtta 840 
cctttttctt gctctcttgt cttttcatct 900 
agatacatag atacaattct attaccccca 960 

968 



<210> 6 
<211> 720 
<212> DNA 

<213) Aequorea victoria 
<400> 6 

tcagttgtac agttcatcca tgccatgtgt 
gaccatgtgg tctctctttt cgttgggatc 
atggttgtct ggtaaaagga cagggccatc 
tgctagttga acgcttccat cttcaatgtt 
attcttttgt ttgtctgcca tgatgtatac 
gtgtcccaga atgttgccat cttccttgaa 
aagggtatca ccttcaaact tgacttcagc 
gaagatggtc ctttcctgta cataaccttc 
tttcatatga tccgggtatc ttgaaaagca 
tgttggccat ggaacaggca gtttgccagt 
gtatgttgca tcaccttcac cctctccact 
atctaattca acaagaattg ggacaactcc 



aatcccagca gctgttacaa actcaagaag 60 
tttcgaaagg gcagattgtg tggacaggta 120 
gccaattgga gtattttgtt gataatggtc 180 
gtggcgggtc ttgaagttca ctttgattcc 240 
attgtgtgag ttatagttgt attccaattt 300 
gtcaatacct tttaactcga ttctattaac 360 
acgtgtcttg tagttgccgt catctttgaa 420 
gggcatggca ctcttgaaaa agtcatgccg 480 
ttgaacacca tagcacagag tagtgactag 540 
agtgcagatg aacttcaggg taagttttcc 600 
gacagagaac ttgtggccgt taacatcacc 660 
agtgaagagt tcttctcctt tgctagccat 720 



<210> 7 

<211> 23 

<212> DNA 

<213> Saccharomyces cerevisiae 
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<400> 7 
cgcaataata ctggaaacat caa 

<210> 8 

<211> 22 

<212> DNA 

(213) Saccharomyces cerevisiae 

<40(>> 8 
atcgactttg tttgcttaga at 

<210> 9 

<211> 23 

<212> DNA 

<213> Saccharomyces cerevisiae 

<400> 9 
aggtgcgata gtggggaata aga 

<210> 10 

<211> 22 

<212> DNA 

(213) Saccharomyces cerevisiae 

(400) 10 
ggtttctgga attgcaactt go 



(210) 11 

(211) 23 
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<212> DNA 

<213> Saccharomyces cerevisiae 



<400> 11 
gcttttctcg cttcgttatc acc 

<210> 12 
<211> 22 
<212> DNA 

(213) Saccharomyces cerevisiae 

<400> 12 
tattattgtt ttgtgatggc tt 

<210> 13 
<211> 23 
(212> DM 

<213) Saccharomyces cerevisiae 

<400> 13 
gctaacgaac aggatggtat tga 



<210> 14 

<211> 22 

<212> DNA 

<213) Saccharomyces cerevisiae 



<400> 14 
attttaactg ggttactgtg ct 
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<210> 15 

<211> 23 

<212> DM 

<213> Saccharomyces cerevisiae 

<400> 15 
tcgttttcta ctttcttctg ctg 

<210> 16 
<211> 22 
<212> DM 

<213) Saccharomyces cerevisiae 

<400) 16 
tgtatggatg ggggtaatag aa 
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